The World Market for Thermal
Flowmeters

Flow Research, Inc.

Wakefield, Massachusetts

October 2009

The World Market for Thermal Flowmeters
Flow Research, Inc.



i

The World Market for Thermal Flowmeters

Researched by:

Flow Research, Inc.
27 Water Street — Suite B7
Wakefield, MA 01880

1-781-245-3200
1-781-224-7552 (fax)
www.flowresearch.com

Project Team
Jesse Yoder, PhD. - Project Director
Norman Weeks
Belinda Burum
Nicole Riordan

Published by

RESEARCH

s

October 2009

The World Market for Thermal Flowmeters
Flow Research, Inc.



il

Table of Contents

Chapter One Executive Summary Page
OVETVIEW .ttt ettt ettt et s ettt e e bt et e e saa e e bt e sabeeabeesateenbeesaeeens 1-1
StUAY ODJECLIVES ..uviieivieiieeiieeiie ettt ettt eete et esbeebeessaeebeessseesseessseenseassseensaesnseens 1-2
IMEthOAOLOZY ...ttt ettt et s e e ae e s abeesbeeesbeensaesaseenseessseenseas 1-2
SUPPIET INPUL....tieetieeiie ettt ettt et et e e sbeesaeesbeesseeesseensnesnseens 1-2
SUPPIET ANALYSIS ...viiiviieiieeiieiie ettt ettt ettt e ettt e et e estaeebeessaeebaessseesseessseensaennseans 1-3
OEM and End-USer ANALYSIS.......ccceceuieriiiiiieriieeiienieeieesieeeseesreeesaeeseessseesseessseesaessneans 1-4
FOTECASES ..ttt ettt ettt et st e b e s eeees 1-4
Thermal Flowmeter Product ANalysis .......c.ccoveeiiierieiiiienieeieesiieeieeseee e eee e seve e 1-4
Continuous Emissions Monitoring (CEM) Boosts Thermal Flowmeter Sales............... 1-4
A New Age of Environmental AWareness..........cccueeeviereeerieenieniieenieereeseesseesseessneenens 1-5
Market Shares for the Leading Thermal Flowmeters Worldwide ..........c.ccccceevevennennne. 1-7

Chapter Two Scope and Method Page
OVETVIEW .ttt ettt h e et b e et e bt e s et e e b e e e at e e bt e ssbeeabeeeabeenbeesateenbeesaeeans 2-1
A Complete Analysis of the Flowmeter Market............cccccveeeviieeiiieiiiieeiie e 2-2
The Role of Viewpoint PIuralisSm ...........ccceeviiiiiiiiiiiiieieeeeeee e 2-3
The Importance of Multi-Technology Research............ccovveiiiiiiiiiciiiieeceeeeee 2-5
Leading Suppliers vs. All SUPPLIETS.......ueieuiiieiieeeiieeete et 2-6
StUAY ODJECLIVES ...veeeiiiieiiiieeiieeetie ettt e et e et e et e e et eessbeeessbeeesseeesseeesseesnsaeesnseeens 2-7
A (1 1 Ta T (0] (o ey PSP 2-7
N0 o) 0] NSl 11010 L PSRRI 2-8
SUPPIET ANALYSIS ..viiiiiiieiiiieeiiie ettt et er e et e e st e e s aeeessbeeessbeeesaeeesseeesseesssaeessseeens 2-8
OEM and End-USer ANALYSIS.......ccueieiuiiiiiiieeiiiiesieeeeieeesteeesiveeeiveeeeaeeeseeesveeesseeesssees 2-9
FOTECASES ettt st st 2-9
Geographic Regions of the World ..........cccooiiiiiiiiiiieeeeeee e 2-9
DIETINITIONS. ...ttt ettt ettt s e e b e st e e bt e e b e et e e sabeebeeeaee 2-20
Smart/Conventional ..............ooiiiiiiiii e e 2-20
AV a1 0] (I Y o TSSO 2-21
SMATt FIOWIMETETS ...ceuiiiiiieiieeeee ettt st 2-22
Communication ProtoCOIS. ......couiiiuiiiiiiiieiieeee e 2-22
H A R T ettt ettt sttt et e et et e st e st et e et e ene e teenteereebeeneen 2-22
Foundation Fieldbus and Profibus DP/PA .........ccccooiiiiiiiieeeeeee 2-23

The World Market for Thermal Flowmeters
Flow Research, Inc.



v

Table of Contents

(continued)

Chapter Two Scope and Method Page
Serial COMMUNICATION .....eovuvieiieeiiieiiieeiieiee et eeieeeie et e ebeeseeeebe et e esbeesseesaseesseeesseeneeas 2-25
IMOADUS ..ttt ettt ettt et et et e e teeetbe e bt e ssbeesseeesbeenseeesseensaennseenneennns 2-26
Proprietary ProtOCOIS .....cccuiiiuiiiiieiiccie ettt e 2-26
LINE SIZE oottt et ettt et e st e e et e e ae e eabae e eabeeens 2-27
ENd-User INAUSLIIES ...c.viiiiiiiiiiieie ettt 2-27
APPIICATIONS ..ttt ettt ettt et e st e e teesaaeesbeessbeebeesabeenseessseenseennsaens 2-27
Distribution Channel...........cccooocuiiiiiiiiiiiee et e 2-28
CUSTOMICT TYPC. ittt ettt e et e et e et e e sabteesabaeesasaeesnnee 2-28
FIOW RESEATCH, INC...oiiiiiiiiiiiiiiiiiece ettt e e e s e 2-29
Team History and EXPETience. ........covuiiiiieiiieiiieiieeiieitecee et e 2-29
FIoW ReSEArch STUAICS ......ueeiuiiiiieiiieiieeiie ettt st 2-30
CUSLOIM PTOJECTS ...evviiiiieiieeiie ettt ettt ettt ettt e sbe e eate e e e saesnseesaeeenseenes 2-31
Worldflow MONItOrING SEIVICE....c.eiviieriieeiieiieetieite et etee ettt e eeteereesreeseeseeeeseeees 2-32
Flow Research Instrumentation ArtiCles..........ceeovierieeriieniieniienie e 2-32

Figures 2-1 to 2-2 are found on Pages 2-40 through 2-42

Chapter Three Thermal Flowmeter Product and Technology Analysis Page
New-Technology FIOWMELETS. .......ccuiiiiirieeiieiie ettt ettt eee 3-1
COTI0IS FIOWIMETETS ......etieiieiiieiieieee ettt et 3-1
Paradigm Case APPlICALION.......c.cciiiiiiieiiieiieiie ettt ettt e e v e eteeseaeebeeesneeneees 3-2
Magnetic FIOWMELETS. .......eeviieiieiiiieieeeie ettt ettt et e e e ssbe e saesabeeseessseeneees 3-2
Paradigm Case APPlICALION.......c.ceiiiiiiieiiieiieiie ettt ettt e sveeteeeeaeebeeesneeneees 3-3
Ultrasonic FIOWMELETS .......ccueiuiiiiieiieiieiieie ettt 3-3
Paradigm Case APPlICALION.......c.cciiiiiiieiiieiieiie ettt ettt sa e e eeaeebeeesneeneees 3-4
VOrteX FIOWMELETS. .....evieiieiieitieieeie ettt sttt ettt et s 3-5
Paradigm Case APPlICALION.......c.cciiiiiiieiiieiieiie ettt ettt e e v e eteeseaeebeeesneeneees 3-5
Thermal FIOWIMELETS .....cc.eeiuieiiiieiieie ettt 3-5
Paradigm Case APPlICALION.......c.cciiiiiiieiiieiieiie ettt ettt ereeteeeebeebeessreeneeas 3-7
Paradigm Case Selection Method .............oocuiiiiiiiiiiieeiieecccee e 3-11
Thermal Mass Flowmeter Product Analysis..........cccceeeveeviieciienieeiienieeeeeie e 3-15

Product Analysis of 12 manufacturers is found on Pages 3-16 through 3-39

The World Market for Thermal Flowmeters
Flow Research, Inc.



A\

Table of Contents

(continued)

Chapter Three Thermal Flowmeter Product Analysis Page
A B B ettt ettt et te et et 3-16
Binder Engineering GMDbH ............c.oooiiiiiiiiiiiiieee et 3-18
Eldridge Products, INC.........cccuiiiieiiiiiiicieeieee et e 3-20
ENAIESSHHAUSET ....oovviiiiiiiiecie ettt ettt et ebe et e b e esaeenseenee e 3-22
Fluid Components International, LLC...........ccccoooiiiiiiiiiiiniieiiecieeeecee et 3-24
Fox Thermal Instruments, INC...........cccoeriieiiiiniieiieiiecieeee e 3-26
Kurz Instruments, INC. .....cc.oveiiiiiiiiieececeeee et e 3-28
Magnetrol INternational ............cccecuiiiiiiiiiiiiiieie e s 3-30
Sage MEeriNg, INC ....ccuiiiiiiiieiieeiteee ettt ettt ettt s sbeeteesabeesbeessseeneeas 3-32
S1EITa INSIIUMEIIES ...ttt et et e et e e e e e tae e saaeeessbeeennseeennseens 3-34
Thermal Instrument COMPANY .........ccueeeiiiriieiiienieeieerte et este e sreereeeaeeseeseseeseeeens 3-37
Tokyo Keiso Co., L. .uiiiiiiiieiiieiieieeieeee ettt 3-38

Chapter Four Thermal Flowmeter Market Size and Forecast Page
OVERIVICW ...ttt ettt ettt ettt s h ettt s h e bt et e bt e s bt et sa b e s bt et e eatesbeenbeeatenaeeneenees 4-1
Continuous Emissions Monitoring (CEM) Boosts Thermal Flowmeter Sales............... 4-3
A New Age of Environmental AWareness...........eecueerueeriienienieeniieeieenieeseeenieesseeseesens 4-3
Limitations of Thermal FIOWMELErs ...........coceeviiiiiniiiiiiiiieeicececeeeee e 4-5

Shipments of Thermal Flowmeters Worldwide and by Region:

FIGUIES 4-1 10 45 ettt ettt et st e eaees 4-5
Shipments of Thermal Flowmeters by Mounting Type Worldwide and by Region:
FIGUIES 4-0 10 4-10..eiiiiieiieiieeeeet ettt st 4-7
Average Selling Prices of Thermal Flowmeters Worldwide and by Region:

FIGUIES 4-16 10 4-19 ..ottt 4-7
Shipments of Inline Thermal Flowmeters Worldwide and by Region:

FIGUIES 4-21 10 4-25 .ottt ettt sb et st 4-8
Shipments of Single-Point Insertion Thermal Flowmeters Worldwide and by Region:
FIGUIES 4-26 10 4-30...cueiiieieeiiesieeeet ettt sttt st 4-8
Shipments of Multipoint Flowmeters Worldwide and by Region:

FIGUIES 4-31 10 4-35 .ottt st 4-8
Shipments of Thermal Flowmeters by Technology Worldwide and by Region:

FIGUIES 4-36 10 4-45 ...ttt ettt st 4-9
Shipments of Thermal Flowmeters by Configuration Worldwide and by Region:

FIGUIES 4-46 10 4-55 ..ottt st 4-9

The World Market for Thermal Flowmeters
Flow Research, Inc.



vi
Table of Contents
(continued)

Chapter Four Thermal Flowmeter Market Size and Forecast Page

Shipments of Thermal Flowmeters by Accuracy Level Worldwide and by Region:

FIGUIES 4-56 10 4-05 ...t 4-10
Shipments of Smart/Conventional Thermal Flowmeters Worldwide and by Region:
FAGUIES 4-00 10 4-T5 oottt ettt ettt e st e e et e e snbaeesaseeeenseeenes 4-11
Shipments of Smart Thermal Flowmeters by Communications Protocol

Worldwide and by Region: Figures 4-76 t0 4-85 ......ooovieiiieiieiecieeeeee e 4-12
Shipments of Thermal Flowmeters by Line Size Worldwide and by Region:

FIigures 4-86 10 4-90......cooiiieieeiiee ettt ettt ettt s enes 4-12
Shipments of Thermal Flowmeters by Industry Worldwide and by Region:

Figures 4-91 10 4-100.....c.cooiiiiiiiieiieteeeee ettt st 4-13
Shipments of Thermal Flowmeters by Application Worldwide and by Region:

Figures 4-101 10 4-T10...ccuiiiiieiieie ettt ettt ettt e e eee 4-14
Shipments of Thermal Flowmeters by Distribution Channel Worldwide and by Region:
FIigures 4-111 10 4-115 . ittt et 4-14
Shipments of Thermal Flowmeters by Customer Type Worldwide and by Region:
FIigures 4-116 10 4-120.......ooiiiiiieie ettt ettt et sttt saae e e e 4-14

Figures 4-1 to 4-120 are found on Pages 4-15 through 4-134.
Chapter Five Market Shares

Market Shares for the Leading Thermal Flowmeter Suppliers

WoOrldwide: FIGUIE S-T...cccuiioiieiieiie ettt et e eaeeas 5-1
Fluid Components International .............cccoceeiiieriieiiiieniieeieeieee e 5-1
S1EITa INSIIUMENLS ...eeueiieiiieeiiieiie ettt ettt e e e sbeeesbe e bt e enseeseeenbeesaeeens 5-2
A B B ettt ettt sttt s 5-3
ENAresStHAUSET ....oouviiiiiiiiecie ettt ettt ettt et be e eeas 5-3
KUTZ INSTIUMENLES ....eeeeiiiieiieeee ettt sttt e e e e 5-4
Eldrid@e ProdUCES.......ccuiiiiiiiiieiiecie ettt et e 5-4

Market Shares for the Leading Thermal Flowmeter Suppliers
by Geographic Region: Figures 5-2 10 5-9 .....cccoioiiiiiiiiiieiecieetece et 5-4

Market Share Figures 5-1 to 5-9 are found on Pages 5-6 through 5-14.

The World Market for Thermal Flowmeters
Flow Research, Inc.



vii

Table of Contents

(continued)

Chapter Six Strategies for Success Page
OVEBIVICW ...ttt ettt ettt s a ettt s at e bt et e h e s bt et sa b e st e e bt e bt e nbe et e eatenaeeneenees 6-1
Become a Broad-Line SUPPLIET........cocieiiiiiiiiiieiiecie et 6-1
Form Alliances with Other COmMPAaNIes..........cccueviuieriieriienieeiieeie et 6-2
Create a Coherent and Understandable Product Naming System.............cccceevueenirnnnnns 6-3
Build @ Great WebSIte........cooiiiiieiiieiieeie ettt ettt st be e e 6-4
Educate YOUTr CUSIOMETS ......cc.uerieriiriiniieieeiesiteie ettt sttt ettt st s 6-6
Invest in Smart Flowmeters, and in Communication Protocols ..............ccceveeeeeinieeeennn. 6-7

Chapter Seven Supplier Profiles
OVETVIEW .ttt ettt et s ettt e e h e et e e saaeeabeesabeeabeesateeabeenaeeens 7-1
A B B ettt bttt ettt et esaeenees 7-3
Binder ENGINCETING ......cccviiiiiiiiieciieeieeeie ettt ettt eteesaeeebeessaeenseesnne e 7-13
Eldridge Products, INC. (EPI). .....cccuiiiiiiiiiiieiiece ettt 7-15
EndresstHauser HOIdING AG ......ccoiiiiiiiiiiiiiieeiecee ettt 7-18
Fluid Components International, LLC...........cccooviiriiiiiiiniieiiecieeeeee e 7-24
Fox Thermal INStruments, INC........coooeouuiiiiieeeeeieeeeeeeeeee ettt ee e e e e seeeas 7-27
KUurz INStruments, TNC........oooiiiiiiiiiiiiiiiiiiiiiieeieeeeeeeeee ettt ettt aaeseaeseaeaesaaesaeesennnnnes 7-29
Magnetrol INternational ............cceecvieiiiiiiieiiiiie et s 7-33
Sage MEtering, INC. ...cc.iiiiiiiieiieeiieie ettt ettt et e b e eteesabeesbeessseeneeas 7-37
Sierra INSTIUMENTS ..eoueiiiiiiiiiiiiee ettt as 7-39
Thermal Instrument COMPANY .........coeeiiiiiriieeiieiieeteerie et eete e saeereesaeeseesereeseeeens 7-46
Tokyo KeiSO Co., LA ..uiiiiiiiiiiiieiieie ettt e 7-48
Appendices
A Thermal Flowmeter Study Proposal ...........ccoocvieiiiieniiiiciieeeeeeeee e A-1
B Flow Research SErviCes .........couuiiiiiiiiiiiiiiieieieete e B-1

The World Market for Thermal Flowmeters
Flow Research, Inc.



viii

List of Figures

Figure Number Page
1-1 Total Shipments of Thermal Flowmeters Worldwide ............cceceveeviinienennne. 1-9
1-2 Total Shipments of Thermal Flowmeters Worldwide .............cccceeeninnennenn. 1-10
1-3 Shipments of Thermal Flowmeters by Region ...........c.cccceevvieriieniienieenennne, 1-11
1-4 Shipments of Thermal Flowmeters by Mounting Type Worldwide.............. 1-12
1-5 Shipments of Thermal Flowmeters by Mounting Type Worldwide.............. 1-13
1-6 Market Shares for the Leading Suppliers of Thermal Flowmeters

WOTIAWIAE. ... 1-14
2-1 New-Technology and Traditional Technology Flowmeters................c........ 2-36
2-2 New Technology Flowmeters Approved by the Fieldbus Foundation.......... 2-37
4-1 Total Shipments of Thermal Flowmeters Worldwide (dollars)..................... 4-15
4-2 Total Shipments of Thermal Flowmeters Worldwide (units).............c..c....... 4-16
4-3 Shipments of Thermal Flowmeters by Region ...........c.cccceeevvieniieiiieniienennne, 4-17
4-4 Shipments of Thermal Flowmeters by Region ...........c.ccccveevvienciieiiienieenenne. 4-18
4-5 Shipments of Thermal Flowmeters by Region ...........c.cccceevvveriieniienieenenne. 4-19
4-6 Shipments of Thermal Flowmeters by Mounting Type Worldwide.............. 4-20
4-7 Shipments of Thermal Flowmeters by Mounting Type Worldwide.............. 4-21
4-8 Shipments of Thermal Flowmeters by Mounting Type Worldwide.............. 4-22
4-9 Shipments of Thermal Flowmeters by Mounting Type in

NOTTh ATNETICA ..ttt ettt et 4-23
4-10 Shipments of Thermal Flowmeters by Mounting Type in Western Europe .. 4-24
4-11 Shipments of Thermal Flowmeters by Mounting Type in

Eastern Europe/FSU.......cooooiiiiiiiiiiiieeeeeceeeseeeeee e 4-25
4-12 Shipments of Thermal Flowmeters by Mounting Type in

Middle East/AfTiCa......ccuieiieiiiiiieie et 4-26
4-13 Shipments of Thermal Flowmeters by Mounting Type in Japan................... 4-27
4-14 Shipments of Thermal Flowmeters by Mounting Type in China................... 4-28
4-15 Shipments of Thermal Flowmeters by Mounting Type in

RESt OF ASIA..c..iiiiiiiiiiieiicieecee e 4-29
4-16 Shipments of Thermal Flowmeters by Mounting Type in

Latin ATNETICA ..cuevieuiieeiiieiie ettt ettt et et et ettt e eee et e sate e bt e enbeeseesaeeens 4-30
4-17 Average Selling Price of Thermal Flowmeters by Region..........cccccoceevuenene 4-31

The World Market for Thermal Flowmeters
Flow Research, Inc.



iX

List of Figures

(continued)

Figure Number Page
4-18 Average Selling Price of Thermal Flowmeters by Mounting Type............... 4-32
4-19 Average Selling Price of Thermal Flowmeters by Mounting Type............... 4-33
4-20 Average Selling Price of Thermal Flowmeters by Mounting Type............... 4-34
4-21 Shipments of Inline Thermal Flowmeters Worldwide...........c..cccocveniienennne 4-35
4-22 Shipments of Inline Thermal Flowmeters Worldwide...........c.cccocveeiienennne. 4-36
4-23 Shipments of Inline Thermal Flowmeters by Region...........ccccceeviiniienennn 4-37
4-24 Shipments of Inline Thermal Flowmeters by Region...........cccceeiiiniennnnn 4-38
4-25 Shipments of Inline Thermal Flowmeters by Region............cccceeviiniiennnnn 4-39
4-26 Shipments of Single Point Insertion Thermal Flowmeters Worldwide.......... 4-40
4-27 Shipments of Single Point Insertion Thermal Flowmeters Worldwide.......... 4-41
4-28 Shipments of Single Point Insertion Thermal Flowmeters by Region .......... 4-42
4-29 Shipments of Single Point Insertion Thermal Flowmeters by Region .......... 4-43
4-30 Shipments of Single Point Insertion Thermal Flowmeters by Region .......... 4-44
4-31 Shipments of Multipoint Insertion Thermal Flowmeters Worldwide............ 4-45
4-32 Shipments of Multipoint Insertion Thermal Flowmeters Worldwide............ 4-46
4-33 Shipments of Multipoint Insertion Thermal Flowmeters by Region.............. 4-47
4-34 Shipments of Multipoint Insertion Thermal Flowmeters by Region.............. 4-48
4-35 Shipments of Multipoint Insertion Thermal Flowmeters by Region.............. 4-49
4-36 Shipments of Thermal Flowmeters by Technology Worldwide.................... 4-50
4-37 Shipments of Thermal Flowmeters by Technology Worldwide.................... 4-51
4-38 Shipments of Thermal Flowmeters by Technology

1N NOTTh ATNETICA ...t 4-52
4-39 Shipments of Thermal Flowmeters by Technology in Western Europe........ 4-53
4-40 Shipments of Smart/Conventional Thermal Flowmeters by Technology in

Eastern EUurope/FSU........ccovioiiiiiiiiiciieieeecee ettt 4-54
4-41 Shipments of Thermal Flowmeters by Technology in Middle East/Africa...4-55
4-42 Shipments of Thermal Flowmeters by Technology in Japan......................... 4-56
4-43 Shipments of Thermal Flowmeters by Technology in China........................ 4-57
4-44 Shipments of Thermal Flowmeters by Technology in Rest Of Asia............. 4-58
4-45 Shipments of Thermal Flowmeters by Technology in Latin America .......... 4-59
4-46 Shipments of Thermal Flowmeters by Configuration Worldwide ................ 4-60

The World Market for Thermal Flowmeters
Flow Research, Inc.



X

List of Figures

(continued)

Figure Number Page
4-47 Shipments of Thermal Flowmeters by Configuration Worldwide ................ 4-61
4-48 Shipments of Thermal Flowmeters by Configuration

10 NOTTh ATNETICA ...t 4-62
4-49 Shipments of Thermal Flowmeters by Configuration in Western Europe ....4-63
4-50 Shipments of Thermal Flowmeters by Configuration in

Eastern EUrope/FSU........cciiiiiiiiieciiee ettt s 4-64
4-51 Shipments of Thermal Flowmeters by Configuration in

Middle East/AfTICa.....cc.eiiiiiiiiiieie e 4-65
4-52 Shipments of Thermal Flowmeters by Configuration in Japan ..................... 4-66
4-53 Shipments of Thermal Flowmeters by Configuration in China..................... 4-67
4-54 Shipments of Thermal Flowmeters by Configuration in Rest of Asia........... 4-68
4-55 Shipments of Thermal Flowmeters by Configuration in Latin America....... 4-69
4-56 Shipments of Thermal Flowmeters by Accuracy Level Worldwide ............. 4-70
4-57 Shipments of Thermal Flowmeters by Accuracy Level Worldwide ...........4-71
4-58 Shipments of Thermal Flowmeters by Accuracy Level in North America...4-72
4-59 Shipments of Thermal Flowmeters by Accuracy Level in Western Europe . 4-73
4-60 Shipments of Thermal Flowmeters by Accuracy Level in

Eastern Europe/FSU........oooiiiiiiieiie ettt e 4-74
4-61 Shipments of Thermal Flowmeters by Accuracy Level in

Middle East/AfTiCa......ccueeiiriiiiiieciieieeestee et 4-75
4-62 Shipments of Thermal Flowmeters by Accuracy Level in Japan .................. 4-76
4-63 Shipments of Thermal Flowmeters by Accuracy Level in China.................. 4-77
4-64 Shipments of Thermal Flowmeters by Accuracy Level in Rest of Asia........ 4-78
4-65 Shipments of Thermal Flowmeters by Accuracy Level in Latin America....4-79
4-66 Shipments of Smart/Conventional Thermal Flowmeters Worldwide .. 4-80
4-67 Shipments of Smart/Conventional Thermal Flowmeters Worldwide............ 4-81
4-68 Shipments of Smart/Conventional Thermal Flowmeters in North America .4-82
4-69 Shipments of Smart/Conventional Thermal Flowmeters in

WESLErN EULOPE. ...ccuviieiiiieiie et 4-83
4-70 Shipments of Smart/Conventional Thermal Flowmeters in

Eastern Europe/FSU.......cooiiiiiii e 4-84
4-71 Shipments of Smart/Conventional Thermal Flowmeters in

Middle East/AfTICa......c.eiiiiiiiiiiiiieeete e 4-85
4-72 Shipments of Smart/Conventional Thermal Flowmeters in Japan ................ 4-86
4-73 Shipments of Smart/Conventional Thermal Flowmeters in China................ 4-87

The World Market for Thermal Flowmeters
Flow Research, Inc.



xi

List of Figures

(continued)

Figure Number Page
4-74 Shipments of Smart/Conventional Thermal Flowmeters in Rest of Asia......4-88
4-75 Shipments of Smart/Conventional Thermal Flowmeters in Latin America ..4-89
4-76 Shipments of Smart Thermal Flowmeters by Communication

Protocol Worldwide.........ccouveieiiiieiiieceeee e 4-90
4-77 Shipments of Smart Thermal Flowmeters by Communication Protocol

WOTTAWIAE ... 4-91
4-78 Shipments of Smart Thermal Flowmeters by Communication Protocol

10 NOTth ATNETICA ...t s 4-92
4-79 Shipments of Smart Thermal Flowmeters by Communication Protocol

1N WeStern EUTOPEC.....ccviiiiiieiic et 4-93
4-80 Shipments of Smart Thermal Flowmeters by Communication Protocol

in Eastern Europe/FSU ........oooiiiiieee et 4-94
4-81 Shipments of Smart Thermal Flowmeters by Communication

Protocol in Middle East/Africa.......c.cooiieiiiiiiiiiiiiciieecceee e 4-95
4-82 Shipments of Smart Thermal Flowmeters by Communication

Protocol in JAPAN........cccviiiiieiieii e 4-96
4-83 Shipments of Smart Thermal Flowmeters by Communication

Protocol in ChiNa ........eooiiiiiiii e 4-97
4-84 Shipments of Smart Thermal Flowmeters by Communication Protocol in

RESt OF ASTa. ..ttt 4-98
4-85 Shipments of Smart Thermal Flowmeters by Communication Protocol

1N Latin AMETICA ...oouviiiiiiiiiiie ettt 4-99
4-86 Shipments of Thermal Flowmeters by Line Size Worldwide...................... 4-100
4-87 Shipments of Thermal Flowmeters by Line

Size in North AMETriCa ....cccueiiiiiiiiiiieee e 4-101
4-88 Shipments of Thermal Flowmeters by Line Size in Eastern Europe/FSU...4-102
4-89 Shipments of Thermal Flowmeters by Line Size in Japan .............c........... 4-103
4-90 Shipments of Thermal Flowmeters by Line Size in Rest of Asia................ 4-104
4-91 Shipments of Thermal Flowmeters by Industry Worldwide ..... 4-105
4-92 Shipments of Thermal Flowmeters by Industry Worldwide........................ 4-106
4-93 Shipments of Thermal Flowmeters

by Industry in North America..........ccccueevieniieriienieeieeie e 4-107

The World Market for Thermal Flowmeters
Flow Research, Inc.



Xii
List of Figures

(continued)

Figure Number Page

4-94

4-95

4-96
4-97

4-98

4-99

4-100

4-101

4-102

4-103

4-104

4-105

4-106

4-107

4-108

4-109

4-110

Shipments of Thermal Flowmeters

by Industry in Western Europe ...........ccooovieeviieniiiiieniecieeeeeeeee e 4-108
Shipments of Thermal Flowmeters
by Industry in Eastern Europe/FSU ..........cccooiviiiiiiiiii e 4-109
Shipments of Thermal Flowmeters by Industry in Middle East/Africa....... 4-110
Shipments of Thermal Flowmeters
by INAUSLIY 10 JAPAN ..ottt 4-111
Shipments of Thermal Flowmeters
by Industry 1n ChiNa.........ccoviieiiiieiiieciee e s 4-112
Shipments of Thermal Flowmeters
by Industry in Rest 0f ASI1a .....cccueieviiieiiieeiiecieeeee e 4-113
Shipments of Thermal Flowmeters
by Industry in Latin AmMEriCa.........cceevveviiieniieiienieeieee e 4-114
Shipments of Thermal Flowmeters
by Application Worldwide...........coceeiiiiiiiiiiiiiiiieeeeee e 4-115
Shipments of Thermal Flowmeters
by Application Worldwide............ccceeeiiiiiiiiiieniiciiecie e 4-116
Shipments of Thermal Flowmeters
by Application in North AmMErica ........c.cccoeveeeiiiniiiiieniiieieeeeee e 4-117
Shipments of Thermal Flowmeters
by Application in Western EUrope..........cccoeeveeviieriiiiieniieiecieeee e 4-118
Shipments of Thermal Flowmeters
by Application in Eastern Europe/FSU.........ccooooiiiiiiiiiniiieee 4-119
Shipments of Thermal Flowmeters
by Application in Middle East/Africa........ccccooiiiiiiiiiiiiiiiiceee 4-120
Shipments of Thermal Flowmeters
by Application in JAPAN .......ccceevviieriieiiieiie et 4-121
Shipments of Thermal Flowmeters
by Application in ChiNa..........ccciiiiiiiiieiieeiieieeie e 4-122
Shipments of Thermal Flowmeters
by Application in Rest 0f AS1a......ccceiiiiiiiiiiiiiiiieieeeeee e 4-123
Shipments of Thermal Flowmeters
by Application in Latin AMETICA .......cceeevvieriieriierieeiieeie et 4-124

The World Market for Thermal Flowmeters
Flow Research, Inc.



Figure Number

4-111
4-112

4-113

4-114

4-115

4-116
4-117
4-118
4-119
4-120

Figure Number

5-1

5-2

5-3

5-4

5-5

5-6

5-7

5-8

5-9

xiii
List of Figures

(continued)

Shipments of Thermal Flowmeters by Distribution Channel Worldwide ...4-125

Shipments of Thermal Flowmeters by Distribution Channel by Region

NOTth AMETICA ..ottt 4-126

Shipments of Thermal Flowmeters by Distribution Channel by Region

Eastern Europe/FSU.......ccoooiiiiiiiiiiieetcecccecceeee e 4-127

Shipments of Thermal Flowmeters by Distribution Channel by Region

JAPAN Lo e e s 4-128

Shipments of Thermal Flowmeters by Distribution Channel by Region

RESt OF ASIA..c.uiiiiiiiiiiiieeee ettt 4-129

Shipments of Thermal Flowmeters by Customer Type Worldwide............. 4-130

Shipments of Thermal Flowmeters by Customer Type by Region.............. 4-131

Shipments of Thermal Flowmeters by Customer Type by Region.............. 4-132

Shipments of Thermal Flowmeters by Customer Type by Region.............. 4-133

Shipments of Thermal Flowmeters by Customer Type by Region.............. 4-134
Page

Market Shares for the Leading Suppliers of Thermal Flowmeters

WOTIAWIAE. ...ttt 5-6

Market Shares for the Leading Suppliers of Thermal Flowmeters in

INOTth AMNETICA ..viieiiie et et e e ae e eare e sebeeenesee s 5-7

Market Shares for the Leading Suppliers of Thermal Flowmeters in

Western Europe.........oooviiiiiiiiiiiiiiiceiccccceeee e 5-8

Market Shares for the Leading Suppliers of Thermal Flowmeters in

Eastern Europe/FSU.......ccoooiiiiiiiiiieceee et 5-9

Market Shares for the Leading Suppliers of Thermal Flowmeters in

Middle East/AfIiCa......coueeiiriiiiiiirieeieeeteeeec e 5-10

Market Shares for the Leading Suppliers of Thermal Flowmeters in

JAPAN Lo 5-11

Market Shares for the Leading Suppliers of Thermal Flowmeters in

CRINA ..ottt ettt st et 5-12

Market Shares for the Leading Suppliers of Thermal Flowmeters in

RESt OF ASIA.....iiiiiiiiiiiiieet ettt 5-13

Market Shares for the Leading Suppliers of Thermal Flowmeters in

Latin AMETICA ....eouviiiiiieiiriteritee ettt ettt s 5-14

The World Market for Thermal Flowmeters
Flow Research, Inc.



X1V

List of Tables
Table Number Page
3-1 Advantages and Disadvantages of DP and New-Technology Flowmeters ..... 3-8
3-2 New-Technology Flowmeter Principles of Operation...........cccccccevviereenennee. 3-10
3-3 DP Flowmeter Principles of Operation...........ccccceeeverieneenienieneenicneenieenns 3-11
3-4 Paradigm Case Conditions for New-Technology Flowmeters ...................... 3-13
List of Maps
Map Number
2-1 WOTIA ettt et 2-11
2-2 WOrld BY REZION.....c.uiiiiieiieiiieiieeie ettt 2-12
2-3 AASTA ottt ettt et sb et naeen 2-12
2-4 Europe and RUSSIA .......cooviiiiiiiiciiee et 2-13
2-5 The Russian Federation ..........co.ccoerieriinienienieienieneecsceeee e 2-13
2-6 CRINA. .ottt sttt ettt st 2-14
2-7 JAPAN . et 2-14
2-8 INAIA ¢t 2-15
2-9 INAONESIA ..ottt st 2-15
2-10  Europe, Middle East, and Africa (EMEA) ......ccccoooiieiiiiiiiiieeceeeeeee, 2-16
2-11  The Middle East........cocoeiiiiiiiiiiiieieieeeeeee et 2-17
2-12 Commonwealth of Independent States and Asia.........cccceeeveeerieeiiieniieneeennen. 2-17
2-13  SOULh AIMETICA ..eouveriieiieiieiieeieete ettt sttt st s 2-18
2-14  Central AMEIICA....cccuiriiiiieieriteteete ettt sttt st et s 2-18
2-15  The United StateS......cceevuiriiriiriiiierieeieete sttt 2-19
2-16  CANAAA ..ot et e 2-19

The World Market for Thermal Flowmeters
Flow Research, Inc.



XV

The World Market for Thermal Flowmeters
Flow Research, Inc.



XVvi

!

.
TR H
w1

L

The World Market for Thermal Flowmeters
Flow Research, Inc.



