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Smart in sensing

WIKA lloT

We don't predict the future.
We give industries the power to control it.

Multi- sensor devices
On cloud or on premises services
Visualization, Diagnostics, and Alert Platform

O @AsysToM  rHace v

Calibration Pressure Flow Temperature Force Level

T— REACTOR
MULTIPOINTS

Multipoint sensor assemblies are used in various
applications in the refining and petrochemical
industry. WIKA is a world leader in multipoint

@—%& = ae—— sensor thermometry and the preferred solution of
e B _ many major companies and licensors. Our

. — [Bj _— preferred advanced multipoint solutions include

b
\:]/ \:j/ FLEX-R® and FLEX-O® designs.

Distributed Products

OFEMND =YZ

SYSTEMS

FLOW MANAGEMENT ~— MILTON ROY

INCORPORATED l&lth@
DEVICES

www.wika.ca Sarnia (519) 344-1339 Oakville (905) 337 1611 Montreal (514) 332-0330
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Over 60 Years in the Industry

Westech Industrial Ltd. stands as Canada’s trusted
partner for comprehensive process control and
instrumentation solutions, fostering enduring
partnerships across diverse sectors.

AN SASACA SRS

ANALYTICAL & SAMPLING

BIOGAS & WASTEWATER TREATMENT
BOILER & COMBUSTION EQUIPMENT
CUSTOM FABRICATION

FIRE & GAS SYSTEMS
INSTRUMENTATION

POWER & ELECTRICAL CONTROLS
VALVES & MECHANICAL
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1-800-912-9262
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Message from the Reference Guide Committee

Greetings Fellow ISA Members and Users of this
Reference Guide:

On behalf of ISA Sarnia Section we would like to
welcome you to the 28th edition of this Reference
Guide. We are excited to share this comprehensive
resource with you. This guide has been developed to
support your work, empower your decision-making,
and help you make the most of our tools

and systems.

Sarnia Section Reference Guide Committee

in partnership with Grafiks Marketing &
Communications created this reference with clarity,
accuracy, and your needs in mind. We hope it
enhances your understanding, streamlines your
technical procurement processes, and enriches your
experience working in Instrumentation, Systems &
Automation area.

Every year we strive to enhance this Guide in its
participation and content. We are also increasing our
electronic footprint and trying our best to make our
on-line version as user-friendly as possible. You can
also visit the on-line version of this Reference Guide
at www.isasarnia.com.

We would like to thank all the technical contributors
and all the advertisers for their continued support.
We also would like to thank all the users of this
Reference Guide. It is your valuable support that
has kept this Guide strong for the last 25+ years.
We would like to request all users, when you call or
write to any of the advertisers, please mention that
you have seen their advertisement in the ISA Sarnia
Reference Guide.

The reference guide generates much needed revenue
for ISA Sarnia section to function and offer valuable

2 28“‘ GUIDE
EDITION

For additional copies call:

Provincial Controls
519-336-7301

Published by:

Qrafiks

E: info@grafiks.com

For information about the
2026 Guide contact:

programs that it has been offering to the local
Automation community for the past 76 years.

We would like to request all users to help us get
more advertisers for this guide. When you are
dealing with any suppliers/manufacturers that not in
this guide, please mention to them how important it
is to be part of this Reference Guide.

We continue to strive to make the technical
information section in this guide more accurate &
current. We are always looking for new technical
information and volunteers. Please contact anyone
of the committee members.

Thank you for your dedication and for being part
of our mission. We welcome your feedback as we
continue to improve and evolve this resource.

Enjoy your new 2026 Reference Guide.
Cheers everyone!

ATTENTION MEMBERS OF ISA

If you would like to ensure that you advertise in this
publication on an annual basis contact:

ISA Reference Guide Committee

Kalpen Vachharajani..519-336-7301
Mike Murray..... 519-336-1495
Dave Woodill 519-334-6868, ext. 234
Kevin Noon...................... 519-331-5377

\
y
2.
‘1

Mike Murray

Kalpen
Vachharajani Committee Member
Chairman

|
Kevin Noon
Committee Member

Dave Woodill

Committee Member



International Society of Automation
Setting the Standard for Automation™

Together we will set the standard for
automation around the globe!

Quick Facts

1 ISA members can view all ISA standards,
recommended practices, and technical reports online,
free of charge.

2 |SA members receive a 20%* discount on all ISA
training courses—both classroom and online. They can
also access all pre-recorded ISA webinars for free.

3 ISA members receive a 20% discount when they apply
to take ISA’s Certified Control Systems Technician®
(CCST®) and Certified Automation Professional®
(CAP®) exams.

4 |ISA members receive a discount on all ISA conference
and symposia registrations. In some cases, joining ISA

Join the International
Society of Automation

ISA is the professional home for engineers, technicians, leaders,
and students engaged in industrial automation.

ISA is Your Organization

Join ISA to engage with peers and subject matter experts around
the world, sharing and developing best practices to advance the
profession. Build your resume and your reputation, but even better,
use this opportunity to inspire the next generation of technical
professionals.

We are creating the future of automation, and we need your skills,
perspective, and insight to make it happen. Join us!

ISA, founded in 1945, is the global professional
organization for automation. We develop
standards and educate the industry on critical
topics like safety, cybersecurity, instrumentation,
control systems, and much more.

when you register for an event is like getting your
membership for free!

5 ISA members get a 20% discount on ISA published

books, plus a free subscription to InTech magazine
and online access to ISA Transactions. They also
receive regular editions of two e-newsletters:
Automation Weekly and ISA Insights.

6 ISA members get unlimited technical division

memberships.

7 Getting involved in an ISA section is one of the most

convenient ways to network and get engaged with
others in your profession.

GUIDE

28 to the Measurement
226 & Control Market

( \ Sarnia

w Section

“Dedicated to advancing the knowledge
and practice related to the theory, design,

manufacture and use of instruments and
controls in science
and industry.”

P.O. Box 206, Sarnia, ON N7T 7H9
www.isasarnia.com
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ISA Sarnia Section President’s Message

As we reflect on the past year, | want to begin

with a sincere thank you to every member of our
Instrumentation, Systems & Automation community.
Your participation, generosity in sharing knowledge,
and commitment to helping

one another are what make our
section thrive.

This year, we continued to grow
not just in numbers, but in
impact. Through well attended
diner meetings, bigger & better
Automation Show & Technical
Conference, educational seminar
and member networking opportunities, we created
spaces where professionals at all stages could
learn, collaborate, and advance the effective use of
automation for the betterment of the society.

Our section supports practical learning, open
exchange, and inclusive participation. Whether
solving complex automation challenges, mentoring
new members, or contributing time as a volunteer or
speaker, you helped strengthen our IS&A community.

| would like to extend special appreciation to our
section volunteers, whose dedication behind the
scenes makes everything possible. As a non-profit,
we rely on your passion and generosity, and we are
deeply grateful for your contribution.

To the user of this Reference Guide, thank you for
your dedication and for being part of our mission.
We welcome your feedback as we continue to
improve and evolve this resource.

Sarnia Section
General Member Meetings

Year 2026:
January 26, March 30, May 25 (AGM)
September 28, November 30

Year 2027:
January 25, March 29, May 31 (AGM)
September 27, November 29

To the Advertisers of this Reference Guide, accept
our sincere appreciation for your participation and
unwavering support through out the years, without
your participation this guide would have not been
possible.

| encourage each of you to stay engaged — attend
events, share your experiences, volunteer when you
can, and invite others to join us.

Enjoy your new 2026 Reference Guide. Cheers
everyone!

Kalpen Vachharajani

ISA Sarnia Section President

Things To Do Today

Q Join ISA  Attend Conference

U Bring in New
Member

U Attend Dinner

Meeting
U Join a Techical - Read IN-TECH
Committee .
|s.) Sarnia
. . Section
WWwWw.isasarnia.com

Executive Meetings

Year 2026:
February 23, April 27, June 29, August 31, October 26,
December 6

Year 2027:
February 22, April 26, June 28, August 30, October 25,
December 6

Confirm place and times on our website at isasarnia.com

ISA Sarnia Section Executive Group

To find or contact any of your ISA Sarnia Executive, visit our website at
www.isasarnia.com and look for the Executive Group, or scan the QR code.




Past Presidents

1945/46 - ISA officially was 1963/64 Robert Newman 1985/86 Ron Kells 2006/2007 R. Steven
born as the Instrument Society Webster
of America on April 28 1945, in 1964/65 Robert Newman 1986/87 Howie Whitton
Pittsburgh, Pennsylvania, USA 2007/2008 Brian Davidson
1965/66 Ted Stock 1987/88 Joe Lobo
1946/47 - Albert F. Sperry, ) 2008/2009 Brian Davidson
chairman of Panelit 1966/67 Ted Stock 1988/89 Irvin Hawkes
Corporation, became ISA’s o . 2009/2010 Jeff Talbot
first president in 1946. Sarnia 1967/68 Bill Rion 1989/90 Rich Paterson
Section not yet chartered. ) 2010/2011 Jeff Talbot
1968/69 Bud Dodds 1990/91 Ken Blair
1947/48 - C.G. Elder ) 2011/2012 Rob Dickson
(Sarnia Section received 1969/70 5\?3’ hselb 1991/92  Jim Lomax 2012/2013 Rob Dick
echselberger ob Dickson
charter September 1, 1947) y 1992/93 Bob Kelly ’
1970/71 Bill Glendon 2013/2014 Mike Murray
1948/49  W.J. Graeb y 1993/94  Bill Arundell )
; 1971/72 Curt McDonald 2014/2015 Mike Murray
1949/50  Ken Goldring y 1994/95  Larry Corbett y
1972/73 Everett Maness 2015/2016 Kalpen
1950/51 Amby Upfold / 1995/96 Mike Murray Vachharajani
; 1973/74 Stan Thrift
1951/52  Ken Goldring ro7a/75  Bormard W 1996/97  Randy Dennie 2016/2017 Kalpen
ernar est Vachharajani
1952/53 Amby Upfold y 1997/98 Andrew Tucker :
1975/76 E.A. Comello 2017/2018 Mike Murra
1953/54 Warren McKay . 1998/99 Mike Murray Y
1976/77 Jim Henrikson 2018/2019 Mike Murra
1954/55 Jack Heatley . 1999/2000 Mike Murray \%
1977/78 Jim Johnson i
1955/56 Larry Hall . 2000/2001 Randy Dennie 2019/2020 Mike Murray
; 1978/79 Ron Thurier :
1956/57 Harold Kohlmeier y 2001/2002 Randy Dennie 2020/2021 Mike Murray
; 1979/80 Dave Braedle
1957/58 Ron Asselstine \ 2002/2003 Kalpen 2021/2022 Kalpen o
1958/59  Mike Hicks 1980/81 John Stassen Vachharajani Vachharajani
1959/60  Mike Hicks 1981/82  Wayne Jamieson 2003/2004 Don Murch 2022/2023 Dave Woodill
1960/61  Mike Hicks 1982/83  Frank Bandura 2004/2005 Brian Smith 2023/2024 Dave Woodill
1961/62  George Mills 1983/84  John Tranter 2005/2006 Don Murch 2024/2025 Ken Armitage
1962/63  Robert Brayne 1984/85  Robb Sharp

SRP control systems Itd.

Instrumentation & Calibration Instruments since 1980

A Franklin Electric
ACCU Mac ‘ﬁ’ GRID SOLUTIONS ‘,}O pt s %
gni__ meaveree PYIsQr

GENERATION & CONTROL

‘Addifep /I'.E;I QSOUTHERN Cross
@ " E KY/E Y ULTRA
CURTISS -
WRIGHT

FLowiiermesne,  NOGHOK DIGITAL 2 @7 UniMeasure

www.srpcontrol.com 905-238-2880

website@srpcontrol.com
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International Society of Automation
Setting the Standard for Automation™

Why should you join ISA?

ISA is Your Organization

Join ISA to engage with peers and subject matter experts
around the world, sharing and developing best practices to
advance the profession.

We are creating the future of automation, and we need your
skills, perspective, and insight to make it happen.

e Standards e Technical Divisions
ISA Technical Divisions exchange

ISA develops consensus industry

ISA members have access Divisions align members

standards for automation to all ISA standards, information in newsletters around specific technical
technologies and applications in key | recommended practices, with timely technical articles and areas of interest and
areas such as security, safety, batch | and technical reports news, and through exclusive expertise across a wide-
control, enterprise integration, online. division online communities. range of automation

; [ disciplines.
wireless communications,
traditional instrumentation, measurement, and control. * Analysis Division

* Automatic Controls and Robotics Division

+ Automation Project Management and Delivery Division
¢ Education and Training

ISA 'has Ieadlng-gdge training ISA offers unbiased,
available on topics that matter most: | yendor-neutral training

* Building Automation Systems Division

* Chemical and Petroleum Division

communications, control systems, and education programs « Communications Division
cybersecurity, plant maintenance, where you can develop ) .
and safety. Courses are offered your skills through in- + Construction and Design Division
online via self-instruction, online depth, real- world material, i ivisi

' ISA members are eligible * Education Division

instructor-assisted, or at a regional | o course discounts.

classroom location * Food and Pharmaceutical Division

* Mining and Metals Division

* Power Industry Division
o Geographlc Sections * Process Measurement and Control Division

ISA Sections engage in the Network with professionals ivisi
community to provide information, | i your jocal area through * Pulp and Paper Division

resources, and scholarships geographic sections. + Safety and Security Division
to advance the automation

profession. By participating in your local section, you will
have opportunities to access resources such as table top « Test Measurement Division
exhibits, subject matter experts, networking and leadership
opportunities, and local employment opportunities.

* Smart Manufacturing and lloT Division

* Water and Wastewater Division



o Conferences and Events

ISA organizes many events

X ISA hosts topic-focused
around the world. By attending :

and industry-specific, face-

an event, you will have the to-face events in dozens
opportunity to exchange ideas, of countries throughout
engage with ISA leaders in the year. Members can
policy-setting and strategizing ICElS expert speakers Gl

. ) panel discussions at a
during the annual leadership .

conference, and discover new

technologies alongside some of the brightest minds in the
automation industry. Review ISA’s calendar for worldwide
events.

e Publishing
written and rewgwe(}i by Through ISA’s publications,
experts, ISA Publications help TS eV AES 16
keep automation professionals thousands of articles and
fully informed about the technical papers at no
latest technical developments, charge.

applications, trends, and

standards. Technical topics include safety, cybersecurity,
instrumentation, process control, wireless technology, and
many others.

Certification

ISA Certification provides an
L . ISA members can apply to
objective, third-party assessment | (,xe 1sA's Certified Control

and confirmation of a person’s Systems Technician®
skills, and gives them the (CCST®) and Certified
opportunity to stand out from Automation Professional®

(CAP®) exams at a

the crowd and be recognized. ISA X
discount.

currently offers two certification
programs: Certified Automation Professional® (CAP®) and
Certified Control Systems Technician® (CCST®).

o ISA Connect
ISA Conn.ect ISan 0n||n.e The ISA Connect Technical
community to engage in Blisaussion Ferum i
technical conversations and exclusively for members.

share best practices.

Members will have the ability to network and communicate
with other members around the world, contribute and
subscribe to technical discussions, share and access

resources in the technical library, and discover opportunities

to get involved in ISA.

Membership benefits at-a-glance

Member Programs
* Local section

Technical divisions

Automation Career Center
Leadership opportunities
Member Directory

Use of ISA member logo

ISA Connect Technical Discussion Forum
Expert Directory

Standards and Publications
* Online viewing of ISA Standards
+ Access and downloads of ISA Technical Library
+ Online viewing of ISA Transactions
* InTech magazine
+ Discount on books
+ Subscriptions to Automation.com newsletters

Education and Certification
Discounts on:
» Training Course Registration
+ CCST® and CAP® Certification Programs
+ CAP® and CST Associate Recognition Programs
+ Conference Registration

www.isa.org/join



apcb STOCKING DISTRIBUTORS 866 Phill> SroetEgsU 7
speciauTy processa  FACTORY REPRESENTATIVES T: 5193362405 + F: 519:336-1177

ENVIRONMENTAL COMPANY  Serving the Process Industry Since 1987 E-Mail: info@specsarnia.com

m Duwyer, IS)BLISS ANAND  Specidalizing In:
- Magnetic
Rupture Disks & Accessories Pressure & Temperature Switches Level Gauges * Over Pressure
NEVAFLEX 2@ IMBIBER BEADS' rrotecton
pyefis K\\_\f Encapsulating Absorbent * Level Gauges
o : ) Dry Release & Safe Breakaway for Hazardous Liquids « Steam Traps
Vibration Switches & Cap Couplings, Industrial Hoses” P
Matasorbe * Heat Trace & Heaters
L/-) Sur-Flo Meters & Controls Ltd. Premium Oil-Only &
il Universal Adsorbents * Flow Meters/Pressure
. Control Valves &

Steam Traps, Analytical & L ' .

Leak Detection Products Liquid Turbine Meters * Mechanical Seals
Ch lox’ /\/“ » Working at Height
FREasENOHEmNDacoglé. ‘I/-r ) SCU”_V SfrUCfUreS/ GongW(Jys

; Liquid Level Detection
Heat Tracing Products - ¢ Hard Shell Cases
Mechanical Seals Repair Railcar & Tank Trucks .
& Replacement * Absorbents/Spill
c Containment
SafeRack _
°°°°°°°°°°°°°°°°°°°°°°° * Permanent Boom/Qil
Loading Rack Equipment Automated Non-Contact Oil Spill Monitoring Systems
Positive Displacement Meters & Accessories Sensor Monitor & Alarm

genuine

C BINDICATOR'

\\ Together
We Get
More Done.

Honeywell | Ana

LI UNITED ELECTRIC
CONTROLS

AMETEK

Wajax is one of Canada’s leading industrial distributors, offering presure,
temperature, flow and gas detection solutions - from basic instruments to CIRCOR

advanced monitoring systems. We support a wide range of industries, -

including Petrochemical, O&G, Pulp & Paper, Water/Wastewater, Food &

Beverage, and Mining. Backed by expert shop and field services, and over a

century of experience, Wajax delivers trusted, reliable instrumentation .

through a strong network of top manufacturers. Wajax,com

n


www.specsarnia.com
wajax.com

CONnvaL

| T:(416) 665-8960 J8 www.convalpsi.com
& T:(519) 918-5224 Conval Process Solutions Inc. 2 info@convalpsi.com

W ASHCROFT | [¢ANTROL /25 MY NEwWAY

AJIYSTEMS

Gauges, Thermometers,
Switches, Sensors, Diaphragm Control Valves, Angle & Globe
Seals and Isolation Rings On/Off Valves, 3 Way Valves Ball, Gate, Globe, and Check Valves

CHNDRNURE
# o

Pressure/Vacuum Vents, Emergency
Vents, Flame/ Detonation Arrestors,
Tank Blanketing Valves

@ VAG ‘,GA INDUSTRIES

MILWAUKEE VALVE : E

Ball, Butterfly, Gate, Globe,
Check Valves

Check, Air Release and Surge
Valves, Control Valves, Butterfly
Valves, Plug Valves

PLAST- C)-MATIC

VALVES, INC.

Electric Quarter Turn, Multiturn
and Electric Fail Safe

-

Plastic Solenoid, Check Valves, Gauge Pneumatic Actuators and Ball valves Actuators Actuation
Guards, Strainers, and Regulators Accessories Services

Services at Conval:
e Valve Automation, Assembly, Testing and Repair
e Pressure Gauge Calibration and Certification
e Diaphragm Seal Assembly and Testing

12



www.convalpsi.com

BONEVEREST

»

A WORLD
OF SOLUTIONS A\\EVEREST

Everest Automation is a leading Canadian provider of 1129 Vanier Road
advanced automation solutions, specializing in innovative Sarnia, ON N76 3YS
technologies to optimize production, enhance performance,

lower operation costs and reduce environmental impact.

Call:

519-332-5000
* Field Instrumentation

» Valves and Repairs : . Emal
ves. pal info@everestautomation.com
« Analytical Solutions
* Field Services
+ Steam & Condensate Management
Follow us on
» Control Systems Linkedin

ADD Valmet > Drager DURAG [ DWYEROMEGA
r@vs&; (D GesTRA Honeywell fc. NIERIED) Jamesbury™

Process
m Neles™ INSIQINTS /7250 IV SENTRY

Premium Insights Into Process

For a comprehensive list of solutions and services, visit us online at everestautomation.com

13
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Non-Intrusive Clamp-on Ultrasonic Flow
FLEXIM | Meters for Liquids, Gases, & Steam

¥ | -~ . i . {184 3
M A
b
_——
74 - -]

Non-Intrusive: Install Without Shutdown
Zero Wetted Parts: Leak-Free & Low Maintenance
Accurate: Repeatable & Actionable Readings

Cost Efficient: Lower Costs on Large Lines

Channel A Channel B Channel Y

10:14:00 10:16:00 10:18:00 10:20:00

Lakeside is the Exclusive Rep fo

Sarnia « Mississauga * Hamilton < Sudbury * Thunder Bay « Winnipeg * Port Elgin
www.lakesidecontrols.com | info@lakesidecontrols.com | 1.519.332.2300

=8 LAKESIDE m ﬂ & [
Emerson Impact Partner FLEXIM ‘ EMERSON SCAN ME

There is Value in Membership

ISA is a member-focused association, centered on offering you the community and tools
needed to shape the future of automation. We focus on values like excellence, integrity,
diversity, collaboration, and professionalism. ISA is not just an association, we are a
community, built for professionals like you.

ISA Connect

Engage in technical discussions -
both online and live - with
automation professionals like
yourself all around the world.

Networking

Enhance your professional
network by connecting with
members in your local community
or in your technical specialty.

_s
D

Education and Training
Receive discounts on training
courses, event registrations,
books, and professional

Career Center

Search job boards, build your
resume, or get help career
planning - all the tools you need

to advance your career in credentials.
automation.

ISA/IEC Standards

o452 Access over 150 standards that Visit ISA.org/membership
reflect the expertise of industry to learn more!

leaders from around the world!

14



www.lakesidecontrols.com

centralontario.swagelok.com

- Fluid System Components - Application Support - Swagelok®
Fabrication Solutions - System Evaluation & Advisory Services -
Training and Education - Materials Management

Authorized Sales and Service Centre
Phone: 519.336.3453 | Email: sales(@soac.swagelok.com

Swasdde Swagelok Ontario
1 -HC S .

Heaters. Controls & Sensors Ltc{.

Controls - F A N
Same Day Shipping : \

8 Heaters

Sensors
Custom
Made Today

Loggers
In Stock

Proudly Owned &
Operated in CANADA
Since 1994

15



www.hcs77.com

% iL‘
INSTRUMENTS -

VERONICS INC.

“Providing Industry Leading Instrumentation for over 40 years”

=l

Panametrics

D Druck

Honeywell | Analytics

-

Seametrics

SYSTEMS INC.

rotironic

MEASUREMENT SOLUTIONS

— _"?-—!2“"‘?‘

N

»

o

+ Liquid, Gas, Flare and Steam

Flow Meters

+ Hygrometers/Dew point

Analyzers

+ Gas and Oxygen Analyzers

+ Pressure Transmitters

« Calibrators

«» Controllers

« Gauges and Hand Pumps

+Fixed Gas Detection
+ Industrial Flame & Gas Systems
+ Wireless Gas Detection

+ Controllers and Systems

+ Magnetic, Turbine and

Paddlewheel Flow Meters and
Controls

+ Proven Data Logging Solutions

+ Relative Humidity
+ CO2 Measurement
+ Water Activity

¢ CHROMALOX

ue,,,

SYSTEMS INC
The ultrasound approach

Advanced Thermal Technologies

+ Heaters and Controls

+ Ultrasonic Inspection
+ Leak Detection
+ Bearing Analysis

WWW.veronics.com

114-1100 South Service Rd., Stoney Creek, ON L8E 0C5

T: (905) 643-7020, F: (905) 643-7030
E: info@veronics.com

16

¢ electrozad

A Sonepar Company

NETWORK & PROCESS SOLUTIONS

TECHNICAL SERVICES

Operational Intelligence
Data Informed Decisions

%

=

Productivity
Output and Capacity

/N

Risk Management

fl Safety and Support

Trusted Partner in the Process
Industry for Over 70 Years

519-336-8550

electrozad.com | sarsales@electrozad.com
625 Scott Rd. Sarnia, ON


www.veronics.com
www.electrozad.com

I I d Visit us online
n an WS GLOBAL to learn more!
va Ive QUALITY MANAGEMENT N

Formerly Summit Instrument Specialties ISO 9001

IVC Sarnia is a Sarnia-based stocking distributor of a wide range of industrial products, including
Instrumentation, Isolation Valves, Control Valves & Regulators, Tank Protection Equipment, Steam Traps,
Heat Exchangers, Heat Trace Equipment, & Automatic Filters.

YOKOGAWA

Pressure Transmitters: Drift-free, no hysteresis, no calibration needed for consistent performance.
Magnetic Flow Meters: Built for harsh, high-temp or highly corrosive, high-permeation environments.
Coriolis Flow Meters: 0.1% Accuracy, unique “box-in-box” design eliminates installation problems.
Vortex Flow Meters: Removable shedder bar, noise-cancelling technology.

Liquid Analytic: Measures pH, ORP, conductivity, DO, turbidity & FC.

Gas Analyzers: For process and emission monitoring, SEMS, TDLS, GC'’s, Zirconia & Density.

Standard 2change FLOWSERVE . Q. ~ R-Ii(

a xylem brand s PN A

Pre-engineered Heat Exchangers Durco, Automax, Argus, Heat Trace Systems

= McCanna, & Worcester, & Equipment Jacketing

REGELTECHNIK
KORNWESTHEIM

Globe Control

Valves & Actuators Valves & Actuators

T

Cashco g@§gg '

designs chat cutperferm ®
Zero Maintenance Automatic Filters Control Valves & Regulators Severe Service Isolation Spring Return
& Control Valves Electric Actuators

A= & i3

:: R.W. HOLLAND Iﬂ r .4 l LV %mmumlm )]

Valves & Actuators Steam Management Systems Tank Vents, Regulators,
& Flame Arrestors

1392 Plank Road, RR#2, Sarnia, Ontario, N7T 7H3, Unit #4 | Sarnia: (519) 337-7677 | Toronto: (289) 295-1093 | inlandvalve.com

17


www.inlandvalve.com

Cancgppas .o
varee  FOR

MEASUREMENT S
& CONTROL

P AN

Valve Control
POSITIONERS
+ Digital — Hi Air Delivery — Zero Bleed

« Certified for Natural Gas
& New Methane Reduction Regulation

Highly Reliable — User Friendly
Pneumatic — Electro Pneumatic
General Purpose, Explosion Proof, Intrinsically Safe
Epoxy Coated Aluminum or Stainless Steel
HART, Foundation Fieldbus, Profibus

Valve Diagnostic Software Included
POSITION FEEDBACK MONITORS
« Assorted Materials

¢ Aluminum

« Engineered Resin
+ Stainless Steel
* Assorted Switch Options
* Mechanical
¢ Proximity
« Namur
e Built In Solenoid Valves —

BEIsensors
Position - Speed
INDUSTRIAL ENCODERS

¢ Incremental

+ Absolute

* General Purpose
Explosion Proof
Wireless

Gray Scale SSl or
CANBUS Output

KRAL

* Highly Accurate and Robust Flow Measurement

« High Precision: 0.1% of Value, Repeatability 0.01%
* Extremely High Pressures Up To 630 Bar
¢ WideTemperature Range: -40c to 200c
« EasyInstallation

¢ Long Lifespan and Low Maintenance Costs

. o o

& [SDik [ EAES @]~ Rl <
m Mississauga, ON Montreal, QC

(800) 595-0514 www.cancoppas.com controls@cancoppas.com

www.spssales.com

=

Featuring: Instrument & Flowmeter
Calibration & Repair, Lined Spool Fabrication,
Loading Systems Services, Emergency Safety

Shower & Eye/Facewash Maintenance and
Repair, Hydrostatic Testing, Instrument &
Control Panel Assemblies, and Analyzer
Sample Condition Systems

HUGHES (@©

P2\ ) uahesom-awicacon | < 4

BAUM
RICHTER

Process Pumps & Vales

5.

DREAKE SFECIALTIES -

{& ThermOmegaTech

£, e

ERNGINEERED FOR LIFE

18

765 Evett St, Sarnia, ON N7S 5N3
Telephone: (519) 336-8820 Fax: (519) 336-2033
Email: info@spssales.com


www.cancoppas.com
www.spssales.com
mailto:info@spssales.com

PROVINCIAL
CONTROLS

AGAR
@ CORPORATION

Unique Solutions for Oil
Production and Processing
Applications

O

LI UNITED ELECTRIC
CONTROLS

LEADERS IN SAFETY. ALARM & SHUTDOWN

The Global Leader in
ESD,BMS, F&G, and
HIPPS Systems

Safety Transmitters & Switches

Gas & Oil Shutoff Valves,
Flame Scanners & Ignitors

K ENVANS i
4 DET-TRONICS Slen T WA e
- Air-Bl Fiber® Solution that PROgESSIO
/r-lown Fiber” Solution that can AUTOMATION
Flame, Gas and System Products grow quickly & cost-effectively CO%?; ,-52%%,—22%2 ‘r’fg]—‘e’ sano’
as you grow
Sensors, Connectivity
4 Products, Fieldbus
& Interfaces
,l
Aleile) - ribusindInc EMERSON
Cisco. - ”
PARTNER Discrete Automation Division
Explosion Protecti E—— Signal Isolators &
Xplosion Protection egistere Condiitioners, Alarm Trips and .
& Automation Telemetry Products ASCO TO PWORX
Interface Products Solenoids, Valves, Sensors Valve Controllers, Switch Boxes
& Systems & Sensor Technologies

numarics

Valves, Cylinders,
Motion Control, Air Prep., Sensors

AVENTICS

Valves, Cylinders,
Motion Control, Air Prep., Sensors

MOXAN =y

Device Networking for ‘ l— u E N T H

industries, Industrial
Ethernet, Wireless Serial & Leader in Flare Gas Flow Measurement

Fieldbus Solutions

LCATRAZ

Hazardous Area Equipment TERLOCKS

Interlock Solutions for Processes

* WLAN Radios

* Mobile Phones ¢ Enclosures & Equipment Flame Safeguard &
« Monitors * PDAs . Tracking Solutions Combustion Controls
——— ‘\‘",/é- —SM
Also Representing: | "K jf Turbines,Inc.
* Smar « Frontline TestEq.  « Alco Valves fuid Components World Leader in
) ) ) Quality Driven Fittings Turbine Meter Technology
* Babbitt Level * B&B Electronics ¢ Imperial Eastman & Valves
* Dwyer * MACTek Corp. * Mac-Weld Service Offering
* Trident Air Dryers  * Fluke » Drexan Heat « Certified Calibration Services
« Orange Research  « ExLoc Tracing « Industrial Safety Services - Fire & Gas
« Perma-Cal « Wika « Barber Pig Valves Systems
Industries « Stainless Valve » BETA Calibrators ¢ Valve Automation Services
¢ Ernst ¢ Thermo-Kinetics ¢ Control Panel Fabrication
* Conant Controls )
¢ Primary Flow Signal . . * Kytola » Safety System Services
. * Precision Digital . .
¢ Leviton * ICP DAS ¢ Control Network Security Consulting

Sarnia: 864 Philip St. E, ON N7T 126 - Phone: 519-336-7301

Fax: 519-336-8082

Edmonton: 160 Broadway Blvd., Unit #216, Sherwood Park, AB T8H 2A3 - Phone: 587-456-8818

www.provincialcontrols.com

Email: sales@provincialcontrols.com
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AMETEK | mocon

20

SERVOMEX %

Leading provider of reliable,

Accurate and Stable Gas
Measurement Solutions

DQNTRQLS

Valves; Butterfly, Ball,
Control, Specialty
Automation and Controls

Online Process and
Low Level Ambient
Air Gas Analysis

®

VANKDO

Analytical & Instrumentation Specialists

(BerRTHOLD

Contactless Nucleonic
Instrumentation for Level,
Density, Phase, Online Moisture

YW waitron

Water and steam
quality monitoring
instruments

ICON

Comprehensive Advanced
Analyzer Portfolio,
Physical Property Analzyers

MAGNETROL

Extensive Range of
Innovative Level Solutions

Ultrasonic Technology
for Flare Gas Measurement,

Distillation, Viscometers,
Total Sulfur, Physical

100% Canadian
& Employee Owned \

With local support
in Toronto,

St. Catharines,
and Sarnia,

we are here

to support your
field requirements

throughout Ontario.

INSTRUMENTS
AMETEK' AMETEK
High-visibility Magnetic Level Indication
and High-accuracy Magnetostrictive
Level Transmitters

/) g:’ OR(ON’

7,
ANALYTICAL INSTRUMENTS RH=ONIK.
Everywhereyoulook

Environmental Monitoring Stack Flow,

Opacity, Stack Gas Measurements High Accuracy
Oil and Gas Market, Gas Chromatography, Coriolos
H2S, €02 and Moisture Mass Flow

kunak

Air Quality Multi Pollutant
Sensors, Kunak AirCloud

Ambient Air Measurements,
Web Platform

Air Quality Monitors

’SENSIA

Nuflo Turbines & Totalizers, Floco

Applied Advanced AAOTROL
Analytics sensors A Namerica

Chemical Concentrations Oilin Water Smart Pressure, Differential Pressure
in Liquid and Gas Analyzers and Temperature Transmitters

customerservice@vanko.net

1-800-307-8554

Meters, Clif Mock Sampling, Scanners

www.vanko.net



www.vamko.net

™

)

PRODUCT CATEGORY/
SUPPLIER CROSS REFERENCE

IMPORTANT NOTICE

The ISA Sarnia Section Reference Guide has been
carefully compiled. Every precaution was taken to
prevent errors or omissions to ensure maximum
accuracy. ISA cannot guarantee the correctness of
the information provided to them, and therefore shall
not be liable for damages resulting from errors or
omissions in this directory. We apologize for any errors
made. If the information provided on your company
has changed please contact us so that the changes
will be made for next years Reference Guide. Your
assistance is greatly appreciated.

Publications Committee
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PRODUCT CATEGORY/SUPPLIER

Acceleration Instrumentation

Davis Controls Ltd........ccoueiimnmnnnnmnnninnssssssssss s ssssenns 3
Lakeside Process Controls Ltd ... .14
Veronics INStruments INC......ccocvmivnernennssssnsss s 16
Actuators, Electric

Conval Process Solutions INC.......ccciiinnnnssssnnsssssssssssssnnes 12
Electrozad Supply Company .......mncmnnencsssssssesssssssssnnes 16
Everest Automation INC......cccvvrinsiniinnnnsss s 13
Heaters Controls & Sensors Ltd ........cccccereremrsersnssersesssnssessenes 15
Inland Valve,Formerly SIS.......icirrrcnssesssesssnsssesssssssssnns 17
Lakeside Process Controls Ltd ..........ccceeercrsmrsersesserseesnsessennens 14
SPS Industrial & Instrumentation Specialists........ccccocveveriennne 18
SWagelok ONtArio ... 15
WAJAX utieuerrrnssnnsssnsssessenssssssssssesssssssssssnessnsssssssnsssnsssssssnsssnssssnsssnssssssnns n
Westech Industrial Ltd.......cccoorereinrnercressessessessee e ssssesennens 4
Actuators, Hydraulic

Everest Automation INC.....reeeccrcercrrereercres e 13
Inland Valve, Formerly SIS....... s 17
Lakeside Process Controls Ltd .........cccceeercrsmrsersensessessansessennens 14
SPS Industrial & Instrumentation Specialists.. ....18
Westech Industrial Ltd.......cccooreereinrrrrcressessessessee e sssessenens 4
Actuators, Pneumatic

[OF=] s T-Te(e] o] o X-1-J N

Conval Process Solutions Inc
Electrozad Supply Company

Everest AUtomation INC......cociiciicmicmnss s ssnsssnnsnes
Inland Valve, Formerly SIS........ e ssneenes
Lakeside Process Controls Ltd..........ccccervercennmrcenccrsesssnessenens 14
Provincial CoNtrols......ccoovrercrrcrseresssssessessseses s ssessessssssessnsees 19
SPS Industrial & Instrumentation Specialists........cccceercrens 18
AT AT = T L= ) S 1
Westech Industrial Ltd.......cccocvcrvrserrrscssenessessesseesssesessessesessenas 4
Air Compressors

Davis Controls Ltd........ccuvrvircerrrisnnsensessersesssessssessessesssessessessesenas 3
Inland Valve, ormerly SIS ... e 17
Provincial CoNtrols......cocircrnscsesessssesses s sessssssessessessens 19
Air Dryers

Davis CoNtrols Ltd.......ccceercerrmecismssersissesseseessessessessesssesssssessessenas 3
Provincial CoNtrols......ccoovieierrcrcrerr e s 19

Air Regulators, Back Pressure

CB Automation INC ... IBC
Alarm Systems

CB Automation INC ... IBC
[T AT @Yo | {7 I3 TN o O 3
Electrozad Supply Company 16
SPEC (Sarnia) Limited .......cccccvvrrvrrrnnrenrcerssnsssesssssssesssssssesssessnns 1

SPS Industrial & Instrumentation Specialists......cccccccvvvcerrrnens 18
Amplifiers

CB Automation INC ... IBC
Electrozad Supply COMPAaNY ......cccceeveereersessessesssssessssssssesssses 16
Analyzer Shelters

Davis Controls Ld........ s neas 3
Endress+Hauser Canada ........ccccivmrerrcrrirncsscecscss s csessnesenenas 44
Electrozad Supply COMPaNny .......ccucvcereersessessessessessssssssesssses 16
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Everest Automation INC.....ccivcirrcrrrcrnrcerr e e 13
Provincial CoNtrols...... s eesnes 19
SPS Industrial & Instrumentation Specialists.. ....18
Westech Industrial Ltd........ccoiirncnrrcrrcrr e 4

Analyzer System Design
Endress+Hauser Canada ....

Everest AUtomMation INC......ccciccicciccncsinrses s
Lakeside Process Controls Ltd ..........ccccoevrrrmrrcrsnnsersessessaesnnnens 14
Provincial CoNtrols......ceeiiicerrer s sne e snees 19
SPS Industrial & Instrumentation Specialists.......cccocvvveerinnnn 18
SWAGEIOK ONLANIO ... nnes 15
Westech Industrial Ltd.......cccooeeerivierersesercrsesessesseesee e 4
Analyzers, Carbon Dioxide

[OF=] 3 =T oo o] o 1= =3 18
Davis CoNtrols Ltd.......cccceeriircerserseesesnssessesssssssssessessessesssssssssessenns 3
Endress+Hauser Canada ........cccoeeeerersersmssessesseessssssssssessessenns 44
| SAVTZ=T XU ] o] o g T=14 o) o T o o 13
Lakeside Process Controls Ltd ..........ccccoeveermrcrsnnnersessessacsnnnens 14
Provincial CoNtrols......ceiiicerrerceecsssssessesses e sss e sneas 19
Vanko Analytical & Instrumentation Specialists.. .20
Veronics Instruments InC......ccccvcercrrcnncnncnscnnenne ... 16
Westech Industrial Ltd.......ccccovrriinininsssssrssssssnssessesssssssnsnens 4
Analyzers, Carbon Monoxide

[OF=] 3 T=T oo o] o 1 =3 18
Davis CoNtrols Ltd.......cccceeriircersercessesnssessesssssssssessessessessssssssssssenns 3
Endress+Hauser Canada ........cccoceerrmssmssmssnssessssssssssnssssssssanns 44
Everest Automation INC.....rcrccccec e 13
Provincial CoNtrols......cccinrnnnsrsrrssssssssesss s 19
Vanko Analytical & Instrumentation Specialists................... 20
Veronics INStruments INC....c s sssassnnnns 16
Westech Industrial Ltd.......ccceoeeiircensscrceeccsssssesses e ssessesennens 4
Analyzers, Chromatographs

Endress+Hauser Canada ........ccccucveeressessmsssssesssssssssssssssessesssnns 44
Everest Automation INC.......oceicrrrrcirsnnrcrre e 13
Inland Valve, Formerly SIS........ s ssessensnns 17
Lakeside Process Controls Ltd ..........ccccoevrrrmnnmrsnnsnssnssessassnnanns 14
Vanko Analytical & Instrumentation Specialists................... 20
Westech Industrial Ltd.......cccoieiiiinninrrrcssresesesessese e 4
Analyzers, Combustible Gas

[OF=] g T=T oo o] o 1 -3 18

Endress+Hauser Canada. .44
Everest Automation Inc...... .13
Inland Valve, Formerly SIS........ wal?

Lakeside Process Controls Ltd ...

Provincial CoNtrols......cceeiieicerserse s s sessse s ssessssssssssssees 19
Vanko Analytical & Instrumentation Specialists........ccccevuues 20
Veronics INStruments INCu....ceercercensersesser s ses s ssssssssennes 16
Westech Industrial Ltd.......cccocrvnninnnnnnnnnnnessessssssnnnns 4
Analyzers, Flue Gas

Endress+Hauser Canada ........ccccrerrersmrsmssnssessesssssssssssssessenns 44
Everest Automation INC......ceccccrrrcsrre e 13
Inland Valve, Formerly SIS.....rrerrrerssesssssesssssessssesenns 17
Lakeside Process Controls Ltd ..........ccccoerrrrmrersessessessessasssennens 14
Provincial Controls.......cccciiininnnsnnnnsssssssss s 19
Vanko Analytical & Instrumentation Specialists........ccccueuuen. 20



PRODUCT CATEGORY/SUPPLIER

Veronics INStruments INC.....ovcivcvcenrcennccenrsererser e ses e sssesesans 16
Westech Industrial Ltd........ccoooririerrcercre e 4
Analyzers, Gas On Stream

Endress+Hauser Canada ........ccccivcmrvrrcrrcnncsnsecsces s csesssesenenns 44

Everest Automation Inc...... .13
Inland Valve, Formerly SIS...... w17
Lakeside Process Controls Ltd ..........ccceeeeercerrmrcenccsseesnsessennens 14
Vanko Analytical & Instrumentation Specialists................... 20
Veronics INstruments INC.......occiciiccirccncrccessses s 16
Westech Industrial Ltd.......coccooeereicrerscre s 4
Analyzers, Hydrocarbon

Endress+Hauser Canada ........ccoceeceeeervmrnersessesssssssssssessessssssssnnns 44
Everest AUtomation INC......cccvciiimicmrsnsssssnr s ssansnes 13
Inland Valve, Formerly SIS........ e ssneenes 17
Lakeside Process Controls Ltd ..........ccceeevercenrmrsencesseesnsessenens 14
SRP Control Systems Ltd ... 8
Vanko Analytical & Instrumentation Specialists................... 20
Veronics INStruments INC....cvovereernerrerrereresse e ssessesennes 16
Westech Industrial Ltd.......cccocvcrrercerrencssesessessessescssssesessesesenas 4
Analyzers, Hydrogen Sulphide

Electrozad Supply COMPaNny .......covreesessmssesssssesssssssssseses 16
Everest Automation INC..... e 13

Inland Valve,Formerly SIS..

Lakeside Process Controls Ltd .14
Provincial Controls.......ccueivrcrcesessmssessessessesssesesenns ... 19
Vanko Analytical & Instrumentation Specialists................... 20
Veronics INStruments INC.....cvcecercencessessesesssse s ses e sssssessennes 16
Westech Industrial Ltd.......cccooieiiinrnnnrrernssessesese e 4
Analyzers Infra-Red

[OF=] 3 T=T o0 o o 1= -3 18
Electrozad Supply COMPAaNY .......cccecvcerrersessessessessessssssssesssses 16
Everest Automation INC......cereircrrcicrercre e 13
Lakeside Process Controls Ltd..........ccceeerersersmnsessessessssessennens 14
SPS Industrial & Instrumentation Specialists......cccccccvvccrrrnens 18
Vanko Analytical & Instrumentation Specialists................... 20
Veronics INStruments INC.....cocvciciernennsss s sssssssennes 16
Westech Industrial Ltd......cccoceeerinerrssesssssessessessesssssssssessessessenas 4
Analyzers, Moisture

Davis CoNtrols Ltd.......cccurrirrrrreismsssssessensesssesssssssssssesssssssssssssssenas 3
Endress+Hauser Canada .... .44
Everest Automation Inc...... .13
Provincial Controils........... .19
SRP Control Systems Ltd ........cccoeiimrrncsssssnnsessesses s ssesesesenas 8
Vanko Analytical & Instrumentation Specialists.. .20
Veronics INStruments INC.....cicvceicescersessesesssse s ses e sssssesennes 16
Westech Industrial Ltd.......cccovreiiinrnnrsresnesesesssss e 4
Analyzers, Oxygen

[OF=] 3 T=T 0] o o 1= -3 18
Endress+Hauser Canada ........ccoceeceeersennersessesssssssssssesssssnssssssenns 44
Electrozad Supply COMPaNY ......cccvrveernernnsenssseessssssssssssssssenes 16
Everest Automation INC.....reccccrccrcirrer e 13
Inland Valve,Formerly SIS ... rseeessseeessseeens 17
Lakeside Process Controls Ltd ..........ccceeercrsmrsmrsessessessssessennens 14
Provincial Controls.......coirnnnnnsnssssssssssesesssss e 19
SRP Control Systems Ltd .......ccccceeinrrmrcrsmssssssssessessssssessessessesenas 8

Vanko Analytical & Instrumentation Specialists................... 20
Veronics Instruments INC.....crcircircrcrrcr e 16
Westech Industrial Ltd

Analyzers, Ph

[OF=T o T-Toto o] o - 1= 18
Davis CONtrols Ltd.......cccceemrvmrnmrsrreessesrsssssesseessssssssssessesssssssssssenns 3
Endress+Hauser Canada ........cccuceeeeernmnsmnsessessessssesssssessesssnns 44
Electrozad Supply COmpany .......rrrnnennsesssessseessesssessnnes 16
Everest AUtomMation INC......ccciiciciiccrcsnsrress s 13
Inland Valve, Formerly SIS........ s 17
Lakeside Process Controls Ltd ..........cccoervreeesersensersessessnesennens 14
Provincial CoNtrols......cccecrcrcmreescscre s 19
SPEC (Sarnia) Limited ... rsses e n
Vanko Analytical & Instrumentation Specialists................... 20
R = = ) S n
Westech Industrial Ltd.......ccceoeeriicrensreercssesessesseesee e 4
Analyzers, Solids On Stream

Electrozad Supply COmMpany .......vnnnnennsessseessesssesssesssnes 16
| SAVTZ=1 XU ] o] o g T=1 4 o) o T [ o ol 13
Lakeside Process Controls Ltd ..........ccceeverrmrscrsnsnessessessacsnnnens 14
SPEC (Sarnia) Limited ... rees s ssessnenns n
Vanko Analytical & Instrumentation Specialists.. .20
Westech Industrial Ltd.......cccooecrvirvencrcrceecrseresces e 4
Analyzers, Stack Gas

Canacoppas.....ccoeeee.

Davis Controls Ltd

Everest Automation INC....crcccccrscerre e 13
Inland Valve, Formerly SIS........ e seeseennes 17
Lakeside Process Controls Ltd ..........ccccoererrmiessesnessessessassennens 14
Vanko Analytical & Instrumentation Specialists........ccccevues 20
Westech Industrial Ltd.......cccoeeceiircnsescscecesssssesses e sessesesnens 4
Analyzers, Ultraviolet

Everest Automation INC.....rceccccecrrcsrre e 13
Lakeside Process Controls Ltd ..........cccceervrrmrscrsnnsnsnessessassnnanns 14
Vanko Analytical & Instrumentation Specialists................... 20
Westech Industrial Ltd.......ccccoicriiinnnnrrrcssrssesesesse s 4
Analyzers, Water Quality

[OF=] g T=T oo o] o 1 -3 18
Davis CONtrols Ltd.......ccccerrimrnersersessssssessessessssssssssssssssssssssssssssssenns 3
Endress+Hauser Canada ... .. 44
Electrozad Supply COmMpany .......rrcnnnnsesssesssesssesssssssnns 16

Everest Automation INC.....circrccer s 13
Lakeside Process Controls Ltd ........ccccovrivmiirncmncnncensccnncennnns 14
Vanko Analytical & Instrumentation Specialists..

Westech Industrial Ltd.......cccoeceicvcercercrcerccssssesses e ssessesesnens 4
Annunciators

Davis CONtrols Ltd.......ccccerrimrsersersssssssessessesssssssssssssssssssssssssssssssenns 3
Electrozad Supply COMPaNy ......cccccvcvcerrreerrveensssessssnsessssssssnsenes 16
Lakeside Process Controls Ltd ..........ccccoerrerrmnsersnssessessessasssennens 14
Provincial Controls.......ccciinnmnnnssssssssse s 19
Anti-Surge Controls

CB Automation INC ... IBC
Lakeside Process Controls Ltd ..........ccceereerrmsmrsessessesssnsasssnnsens 14
Provincial Controls.......ccciinnnnnsnnnsssssssss s 19




PRODUCT CATEGORY/SUPPLIER

Automation Engineering Services

Electrozad Supply COMPaNY ......ccccvrverrrveenrsenesssesssnsessssssssnsenes 16
Everest Automation Inc............. 13
Lakeside Process Controls Ltd ........cccccivmvcmicercsscnnseescenscnnnnns 14

Provincial CoNtrols...... s 19

Barriers, Intrinsic Safety

(01 23:-XU] feT0 g F=1{ To] o T | o T oJ0 IBC
Davis Controls Ltd........ccovniiinmnnnsmnnninnsssssssssss s ssssenas 3
Electrozad Supply Company .......rncmnnencesssssssesssssssssnnes 16
Heaters Controls & Sensors Ltd ... 15
Provincial CoNtrols......ccooiernrrcrsensrsrssessessesse s ssessessssssesnssees 19
SRP Control Systems Ltd .......cocciviiccnismicnscnsssssssssssnsssssssssenns 8
Vanko Analytical & Instrumentation Specialists.................... 20
WIKA Instruments Ltd .......ccccovvvrcrncnseninsessesseecesessessessessnnns IFC
Battery

Electrozad Supply COMPAaNY ......verrerrcssessessessesssssssssessesens 16
Heaters Controls & Sensors Ltd ........ccccereveernersnnseeseesssessenens 15
Provincial CoNtrols......ccircreesscrerrererses e ssssesse s sens 19
Westech Industrial Ltd.......cccoorereinrsrrcressessessesses e ssssesennens 4
Blending & Batching Systems

(O 23-XU] de70 g F=1{ To] o T | o o0 IBC
Canacoppas ....ccueeuees ... 18
[DFAVI T @] o] 4 o F- I o 3
Electrozad Supply COMPAaNy ......ccovvcerverrersmssessessessesssssesseses 16
Everest Automation INC.....reeeccrcercrrereee e 13

Boiler & Furnace Instrumentation

Conval Process Solutions INC......icircrrcnrcercerces e 12
Davis CoNtrols LEd.......cccceiirrrmrrnnienrerseesseessesssesssesssesssnsssnsssnsssnees 3
Electrozad Supply Company .......rcnnncscsssnsssesssssssssenes 16
Everest Automation INC....irciirccerrncee e see e meeeas 13
Inland Valve, Formerly SIS........ s sceessnssnes 17
Lakeside Process Controls Ltd ..........ccceeeeercennmrcenserseesnsessennens 14
Provincial Controls...... e 19
SWAGEIOK ONLArio ..ccceecececrrrcrceree e nnes 15
WIKA Instruments Ltd ... seeseenaes IFC
Wajax n

Cable Tubing & Support Systems

Electrozad Supply Company .......rrccnnsescesssssssesssesssssenes 16
Provincial Controls
SWagelok ONtario ... 15

Calibration Instrumentation & Service
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Conval Process Solutions Inc

Davis CONtrols LEd.......ccoeerrrrnmrersmsssssesnerseessssssessessesssssssssssesenas 3
Endress+Hauser Canada ........cccceeceeeriennersessesssssesssssessesssssssssenns 44
Everest Automation INCu..... e 13
Heaters Controls & Sensors Ltd ........cccceeevcerrrccnccsseesesessenens 15
Provincial CONErOIS......coovveirerrrrcrerr e s 19
Veronics Instruments INC......coccviccirccnnrrcesrsessessessee e 16
WIKA Instruments Ltd .......ccocooinmrmnmnsnnnnnnnnsssssssssssssssssesssnns IFC
Westech Industrial Ltd......cccoovernrcerrssesssscssessessesssssssssessessessenas 4
Calibration Standards

Endress+Hauser Canada ........cccecceeerienrernensescsssssssssessesssssssssenns 44
Heaters Controls & Sensors Ltd ........ccccecvvereernersenserseesssessnnnens 15
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WIKA Instruments Ltd ...t cercercescereessennes IFC
Calorimeters

Davis Controls Ltd.........ccrecrcrcircercer e ee e e 3

Everest Automation INC......ccveericmrecrricnncrscnsisnnns .13
Vanko Analytical & Instrumentation Specialists..

Westech Industrial Ltd.......cccoerrcercrcerceecssreses e 4
Cameras Security / Camera Process

Davis Controls Ltd...................

Electrozad Supply Company

SRP Control Systems Ltd ........ccocoicrvrcrcmccsssresses e sessesesaens
Combustion Controls

Davis CoNtrols Ltd.......cccceerrircerierceesesmssessesssssssssessessessesssssssssessenns 3
Inland Valve, Formerly SIS........ e 17
Lakeside Process Controls Ltd ..........ccccoereremrrersensessessessasssennens 14
Provincial CoNtrols.......ccviiiminnnnssssssssssssessssssss s ssessssssssanas 19
Vanko Analytical & Instrumentation Specialists................... 20
Westech Industrial Ltd.......cccoiviiiinninsrrssssesesessesse s 4
Commissioning & Start Up Services

Davis CONtrols Ltd.......cccceciiminmrsnnmsssssmssnsssssessssssssssssssessssssssssssnnns 3
Endress+Hauser Canada ........ccccuceeeressensmsssssessssssssssssssssssesssnns 44
Electrozad Supply COMPAaNY .....cccccvrverrrernrveensssessssnsessssesssnsenes 16
Everest Automation INCu....rcecccecrresrre e 13

Heaters Controls & Sensors Ltd ....
Lakeside Process Controls Ltd ...
Provincial Controls........

WIKA Instruments Ltd .......cccccoovirrersessmsssssssessesssssssssssssssessenns IFC
Westech Industrial Ltd.......cccoreiiiiinnnsrccrssresesesessssesnnens 4
Communications Equipment, Networks

Davis CONtrols Ltd.......cccceeriminmrnrnmssssmssnsssssessssssssssssssessssssssssssnnns 3
Endress+Hauser Canada ........ccccuceeeressessnnssssesssssssssssssssssssssnns 44
Electrozad Supply COMPaNY ......ccccvcverrrerrrseenssseessssnssssssesssnsenes 16
Everest Automation INC.....ceccccrrrcr e 13
Provincial CoNtrols......ccviicinrnrcsrs s 19
Communications Systems, Design

Endress+Hauser Canada ........cccocrerrersmssmnsnssessessssssssssssssessenns 44
Electrozad Supply COmMPany .......ccccecvrerserseesemsessessessesssssnsssssnees 16
Everest Automation INC......cccvvriricrnsnnnnsnnns s 13
Heaters Controls & Sensors Ltd ........cccocveermrsersessessessessasssennens 15
Provincial Controls.......ccociimininnnsnnnssssssss s 19
Communications Systems, Telemetry

CB Automation INC ... IBC
Davis CONtrols Ltd.......ccoceemrrmrsersersesssssessessessssssmsssssssssssssssssssssssnnns 3
Electrozad Supply Company ... .16
Everest Automation Inc......... .13
Provincial Controls.......cccciiiminnnnnnnnsnssssssnss s 19
Computers, Industrial

Davis CoNntrols Ltd........cccuoriminmnnnnnsssnnsnnssessssssssssssssssssssssssssnnns 3
Electrozad Supply Company ... .16
Everest Automation INC......cccivivrirriisnnis s 13
Heaters Controls & Sensors Ltd ........ccccveermrersensersessessasssnnnens 15
Provincial Controls.......cccciiiinnnnnsnnnsssssssss s 19
Conductivity Instrumentation

[OF=] g T=T oo o] o 1 -3 S 18
Davis CONtrols Ltd.......cccceemrrmrsersesssessssesssssessssssnssssssssssssssssssssssssnns 3



PRODUCT CATEGORY/SUPPLIER

Configuration DSC/PLC

DT AVIT @Yo | {7 30 TN o TS 3
Everest Automation INC......crccrrcrrse e 13
Heaters Controls & Sensors Ltd .........cccccvccvriercmrcnnserceessnnnnns 15
Inland Valve, Formerly SIS...... e seeseneenes 17
Lakeside Process Controls Ltd ........cccccvvmrvmrrnrcmncnnsnrsenssnnnnns 14
Provincial Controls...... e 19

Consulting Engineering Services

Endress+Hauser Canada ........cccivcmverrcrrcnncnncecrcss s csesssesenenns 44
Lakeside Process Controls Ltd ........cccccrvcrvvcmrrnrcnncnnsnrcenssennnnns 14
Provincial Controils.....................

Westech Industrial Ltd

Control Consoles

Everest Automation INC......icrrccrrrcirrrr e 13
Heaters Controls & Sensors Ltd .
Lakeside Process Controls Ltd ... -
Provincial Controls...... e 19

Controllers, Analog

CB AUtomMation INC ... IBC
Davis CoNtrols Ltd.......cccuerceremsessmssessessessesssesssssessessessssssssssssessenas 3
Electrozad Supply COMPANY .....cccccevrvceerrveerrssenesseesssnsesssssessnsenes 16
Everest Automation INC.....eeecccecerctrree e 13
Heaters Controls & Sensors Ltd ........cccecevvrcnsnnnnnssesssnsessnnnens 15
Inland Valve, Formerly SIS........ s s ssesssnsenes 17
Lakeside Process Controls Ltd ..........cccevrmrsrnmnnnnsessesssnssssnsnens 14
Provincial CoNtrols.......ccuicrrrrcssesssssessesses e s ssessssssssssssessens 19
SPEC (Sarnia) Limited ... ssesenns n
WIKA Instruments Ltd .......cccooveremrcrnenssssessessessessessessessesssssns IFC
Controllers, Digital

CB AUtomation INC ... IBC
Canacoppas....ccceeeee. ...18
Davis CoNtrols Ltd.......cccuerirrrrsessmssessessessesssesssssssssssesssssssssssssssenas 3
Electrozad Supply Company .. .16
Everest Automation Inc................ .13
Heaters Controls & Sensors Ltd .... .15
Inland Valve, Formerly SIS........ e sceessneenes 17
Lakeside Process Controls Ltd ..........ccccemrmrnennmnsennersessnssssnnnens 14
Provincial CoNtrols......ccciicersrscssssessessessesssessessessessesssssssssssssssees 19
SPEC (Sarnia) Limited .......ccccovnininnnnnsnnnnsssessssssssssssssenss n
Veronics INStruments INC.....cvcveercrrsersessssessssessessesssssssssssssssennes 16
WIKA Instruments Ltd ... IFC
Controllers, Electrical Heat Tracing

CB AUtomation INC ... IBC
Electrozad Supply COMPAaNY .......ccccuevrerrersessessesssssesssssssssesssses 16
Heaters Controls & Sensors Ltd ... 15
Inland Valve, Formerly SIS........ s ssssssnsenes 17

|20 ZeXVi T Ved F-1 I @Ce] o] 1 ¢ o £
SPEC (Sarnia) Limited ......cccccvrieervesrrvessssessssssssssssssssssssssssssnsenes
SPS Industrial & Instrumentation Specialists.... .
Veronics Instruments INC.....cciciecrrcrcrrrr e

Controllers, Pneumatic

Davis Controls Ltd.......ccccecerunnnen

Electrozad Supply Company

Heaters Controls & Sensors Ltd ........cccocveererrcrsennersessessacsnnnnns 15
Inland Valve, Formerly SIS........ivrrerrerneessersseesseessesssessnns 17
Lakeside Process Controls Ltd .........ccceeeeermrscrsmnsessessessaessnnnens 14
Provincial CoNtrols......ceciircerrercercesesese e 19
SPEC (Sarnia) Limited ......ccrrveirrersrcesrsveesrsessssss s sssssssssssssnsenns n
Controls Ratio / Batch

CB AUutomation INC ... IBC
[OF=T T-TotoY o o - 13T 18
Davis CONtrols Ltd.......cccoremrimrnmrrrremsesrssessessessssssssessessessssssssssssenns 3
Provincial CoNtrols......cciiicrrerceecesessssesses e s ssss e ssesnees 19
WIKA Instruments Ltd .......ccococvereernermrcsssnessessessesssssssessennes IFC
Control Systems, Analog

CB AUutomation INC ... IBC
Electrozad Supply COmMpPany .......ccueernecsssessessessesssssssssesses 16
Everest Automation INC......cvcciccrccrcnssnsrrsre s 13
Heaters Controls & Sensors Ltd .........cccvninincnsisncnnsnnssessnens 15
Inland Valve, Formerly SIS........ e sesseennes 17
Lakeside Process Controls Ltd ..........ccccoereremrcrsessessessessasssennens 14
Provincial CoNtrols......ccoinrnnncsssrsss s 19
SPS Industrial & Instrumentation Specialists........cccceceveerennen 18
Control Systems, Digital

CB AUtomation INC ... e IBC
Davis CONtrols Ltd.......ccccecriminmrsrnmssssnssnssessesssssssssssessessssssssssssnnns 3
Electrozad Supply COmMPany ......ccccvrerrsessmssssessessesssssnsssssses 16
Everest Automation INC.......oceicrcrrcircrcrere e 13
Heaters Controls & Sensors Ltd ........ccccvveemrnersessessessessaessennens 15
Inland Valve, Formerly SIS..... i rrrerererrseessssessssssssssneenes 17
Lakeside Process Controls Ltd ..........cccceeveeremsmssessessessessasssennens 14
Provincial CoNtrols......ccciiineinnnrrsss s 19
SPS Industrial & Instrumentation Specialists........ccccecercerennen 18
WIKA Instruments Ltd .......ccocooiinnnnmnmnnsnssnsessesssssssssnssenes IFC
Control Systems, General

CB AUutomation INC ... IBC

Davis Controls Ltd.........c et sen e e 3
Everest Automation Inc............... .13
Heaters Controls & Sensors Ltd ........cccocecricnrcrncnncennccnscennnns 15

Inland Valve, Formerly SIS..... i rrrerrrvesrseesssesesssesesneenes 17
Lakeside Process Controls Ltd ........ccccoivricnicnncmncnncennccnncennnns 14
Provincial CoNtrols......rccrccrcercercerc s 19
SPS Industrial & Instrumentation Specialists........cccceecereerennen 18
Control Systems, Integration

Everest Automation INC.....rcrrcrcrccerr s 13
Heaters Controls & Sensors Ltd ........cccccrvcrvvrccmscenncensscessennnns 15
Inland Valve, Formerly SIS........crrcresncesreeseessessensnns 17
Lakeside Process Controls Ltd ........ccccecvrecriinncmncnncenssenscennnns 14
Provincial CoNtrols...... e snesees 19
SPS Industrial & Instrumentation Specialists.......cccccevvvcerrinnnn 18
Westech Industrial Ltd........ccoiccinccnrrcrrcrs s 4




PRODUCT CATEGORY/SUPPLIER

Control Systems, Pneumatic

Heaters Controls & Sensors Ltd ........cccccevvvrnnnmnnnnnnnssnssssnnnens 15
Provincial Controls.......ccccuererrmrersnssessessesssssessenns ... 19
SPS Industrial & Instrumentation Specialists......cccccccvvverrinens 18
Converters, Analog To Digital

CB AUtomation INC ... IBC
Davis CONtrols Ltd.......cccrersrrrersmrsmsssssesssmsesssssssssssssssesssssssssssssssenas 3
Electrozad Supply COMPaNy ......cvrveerrvenrsennnseesssssessssssssssenes 16
Heaters Controls & Sensors Ltd ........cccecerevsmrnrsenserseesssessnnens 15
Provincial CoNtrols......iicricnnerrersses s sses s ssnssssnsnes 19
SPEC (Sarnia) Limited ......ccccrveirrverrresrnses s ssssssssssssssssssssasenes n
Converters, Digital To Analog

(01 237-XU] feT 0 g F=1{ To] o T | o o0 IBC
Davis CoNtrols Ltd........ccvvrvereerrrisnsseninsessessessssessessesssesssssessesenas 3
Electrozad Supply Company .......rrccmnnencesssnssessssssssssenes 16
Everest AUtomation INC......cuciciiimicmnss s ssessssn e sssssnns 13
Heaters Controls & Sensors Ltd ........ccccercvsmrnersenseeseesssessenens 15
Provincial CoNtrols.......ccircrresesersereres s ssesens 19
SPEC (Sarnia) Limited ......cccccvrivemrrverrsessssessssssssssssssssssssssssasenas n
Corrosion Instrumentation

(O 23-XU] de70 g F=1{ To] o T | o o0

Lakeside Process Controls Ltd
Counters, Electromechanical

CB Automation Inc..... ....IBC
[DEAVI T @] o] 4 o F- 1N o 3
Electrozad Supply Company ...... .16
Heaters Controls & Sensors Ltd ........ccccceecrnmrsessenseeseesnsessnnes 15
Provincial CoNtrols......uoircrcecscscsstssessee s ses s ssessessesnens 19
Counters, Electronic

CB Automation INC ...t IBC
Davis CoNtrols Ltd.......cccverrrrrmrersmnnsssessensessesssssessessesssssssssssessenas 3
Electrozad Supply COMPAaNy ......cocvcreerscssmssesssssesssssssesseses 16
Heaters Controls & Sensors Ltd ........ccccceecvemrnernenseesessssessnnnens 15
Provincial CoNtrols......uoicercrreecscrcssessessee s ses e ssessessesnens 19
Data Acquisition Systems

CB Automation INC ... IBC
Davis CONtrols LEd.......cccverirrrmrersmsssssrssersessessssessessesssssssssssesenas 3
Electrozad Supply COMPaNy .......ccevvrveeseessessessessesssssssesseses 16
Everest Automation INCu..... e 13
Heaters Controls & Sensors Ltd ........ccccceeeecerrmrcenccsseesesessenens 15
Lakeside Process Controls Ltd ... .14
Provincial Controls.......ccccecerunen. ....19
SRP Control Systems Ltd ... 8
Veronics INStruments INC.....cvcecercescersescsss s ssesssssessennes 16
WIKA Instruments Ltd .......ccoccooinmnmnmnsnnnninnnnssssssssssssssessenns IFC
Density Instrumentation

[OF=] 3 T=T o0 o o 1= -3 18
Davis Controls Ltd........ccuerceremreismsnessessesseseesssssessessesssesssssessessenas 3
Endress+Hauser Canada ........cccecvmrimnnmrsmnsessssssssssssssssssssssssnnns 44
Electrozad Supply COMPaNy ......ccurcrersessessessessessssssssssssses 16
Everest Automation INC......creriircrisnirecrer e 13
Lakeside Process Controls Ltd..........cccceeerercensmssessessessssessennens 14
Provincial CoNtrols.......cociinrnrrsnssrserseess s s 19
Vanko Analytical & Instrumentation Specialists................... 20

26

Display Systems

CB Automation INC ... IBC
Davis CONtrols Ltd.......cccceemrrmrsersessessssssmssessesssssssssssssssssssssssssssssssnns 3
Electrozad Supply COMPaNy .....ccmrrernrseensssessssessssssssssesenes 16
Provincial CoNtrols......ccceeinrsersessessssesssssessessssssessessessessssssssssssees 19
SRP Control Systems Ltd.......ccccccrvvmmrvrenrnvnnnnenssssesssesssssessssneenes 8
Veronics INStruments INC....eocecriersessessesseessessessessessesssssssssssnnses 16
WA X e uetrrrrerrrssnnnssnrnssseesssssessssssssssssssssessssssassssssssesssssssssssssssssessanssnsnnes n
Dryers

CB Automation INC ... IBC
Davis CONtrols Ltd.......cccceemrrmrsersesssessssesssssessssssnssssssssssssssssssssssssnns 3
Electrical Heating Cable

(@ 23-XT] foT0 aF=1{ Lo o TN [ oS0 IBC
Electrozad Supply COmMPany ......cirrcescsssesssssessessssssssesses 16
Heaters Controls & Sensors Ltd ........cccocvevrmrcrsensersessessaessensnns 15
Provincial CoNtrols......uoiicerrercercrre s sne e 19
SPEC (Sarnia) Limited ......cccccirveiriesrrvessssessrssssssesssssssssssssssnsenss 1
SPS Industrial & Instrumentation Specialists........cccceceecerennen 18
Veronics INStruments INC....vcecrcerserresseeseeseessese s ssessessassssssnnnes 16

Electrical Measuring Instrumentation

(@ 23-XT] foT0 g F=1 o] o TN [ oS0 IBC
Conval Process Solutions Inc... w12
Davis CONtrols Ltd......cccocreerrmrsmrserseesmssesssssesssessssssssssssssssssssssssssnnss 3
Electrozad Supply COmMPany ......covvrrrreresssssessessesssssssssessens 16
Heaters Controls & Sensors Ltd ........cccocveermrcrsensersessessasssnnnnns 15
Provincial CoNtrols......ciicrrrcercese s 19
SPEC (Sarnia) Limited ......ccccccvivenriesrrvsssssesssssssssesssssssssssssssnsenss n
WIKA Instruments Ltd ........ccccocvvrrrrercmncnsnsersescesessssessessessenns IFC
Westech Industrial Ltd.......ccceoereeriinersrscrssessssessessessessessssennens 4
Emergency Shut Down ESD Systems

Lakeside Process Controls Ltd .........cccccueverrmrcrsnnsessessessnsssnnnnns 14
Provincial CoNtrols......ucciircerrersercere s 19
Emission Analyzer Service

Endress+Hauser Canada ........cccuceeeeeernmnsmssessessesssssessessessesssnns 44
Everest Automation INC......crececrrreeee e 13
Westech Industrial Ltd.......ccccoeceriicrcrcrcrecrsssseres e 4
Enclosures, Instrument

CB Automation INC ...t IBC
Davis CONtrols Ltd.......cccceemrnmrnmrrerrersesrsssssesseesssssssessessessssssssssssenns 3
Endress+Hauser Canada ........cccuceceeersmnsmssessessesssssesssssessesssnns 44
Electrozad Supply Company ... .16
Everest Automation Inc................ 13
Heaters Controls & Sensors Ltd .... ... 15
Provincial CoNtrols......ceiircerrescecrssessese s sss s ssesneas 19
SPS Industrial & Instrumentation Specialists.......cccccvvveerinenn 18
SWAGEIOK ONtAriO ..o s sne e nnes 15
Westech Industrial Ltd.......ccccoreiiinnninnssrssssssssssessessssssnsnens 4
Encoders

[OF=] g T=T oo o] o 1 =3 18
Davis CoNtrols Ltd.......cccceeriercereersessesissessessessssssessessessessssssssssssenss 3
Electrozad Supply COmpany .......rvnnnnennssssessseessesssssssnes 16
Vanko Analytical & Instrumentation Specialists................... 20

Engine Test Equipment
Veronics Instruments INC...... et 16



PRODUCT CATEGORY/SUPPLIER

Environmental

Davis Controls Ltd........ccoueiimnmnnnnmnnninnssssssssss s ssssenns 3
Endress+Hauser Canada .... .44
Everest Automation INC......cccvviriririinnnrrrese s 13
SPEC (Sarnia) Limited ......cccvimirienrcesrnsssssssssssssssssssssssssssasenas n
Vanko Analytical & Instrumentation Specialists......ccccccenunee 20
Westech Industrial Ltd.......ccccocveiciressssssesssssesse s ssessesssssessenens 4
Environmental & Water Quality

Davis CONtrols Ltd.......cccuereersersessmsssssessessesssssssssssssssssssssssssssssssenss 3
Endress+Hauser Canada ... 44
Everest Automation INC......reeeccrccrsssercer e s 13
SPEC (Sarnia) Limited ... n
Vanko Analytical & Instrumentation Specialists................... 20
Westech Industrial Ltd........ccccoiiiiimiccncircsrcsssescesssesssesssenseene 4
Fiber Optics Data Links

Provincial CoNtrols......cociercrcrcscsersereres s ssesens 19
Field Service

CB Automation INC ...t IBC
Davis CONtrols LEd.......ccocverrrrrrreersmsssssessersesssesssssssssssessssssssssssssenns 3
Endress+Hauser Canada ........ccceeceeervinernessessssssssessessessssssssenns 44
Everest Automation Inc...... .13
Inland Valve, Formerly SIS. .17
Provincial Controls.......ccccueverrrrersmnsessessessasssesaens .19
SPS Industrial & Instrumentation Specialists........ccccecereerennes 18
SWageloK ONtario ... 15
WIKA Instruments Ltd .......cccocvvrerreesenensensesseesesessessesessssens IFC
Westech Industrial Ltd.......cccoovereisrnersressssssssessesssessessssesenens 4
Fieldbus Components

CB AUtomMaAtion INC ....ccccecrerererree e sss s snssnes IBC
[OF=T4 T=Toto] o o - 130U 18
Davis CoNtrols LEd.......ccoverrrmrerrrrsmsssssessessesssssssssssssssessssssssssssssenss 3
Endress+Hauser Canada ........cccceeceeeriennersensescessesssssessesssssssssenns 44
Inland Valve, Formerly SIS....... e scmessnnenes 17
Lakeside Process Controls Ltd ..........ccceervevcersmrcenccssessssessennens 14
Provincial CoONtroIS......ccoovrererrercresse e s 19
Vanko Analytical & Instrumentation Specialists................... 20
Fieldbus Services

Endress+Hauser Canada ........cccceeceeeerennernensescsessssessessesssssssssenns 44
Inland Valve, Formerly SIS....... e sennenes 17
Lakeside Process Controls Ltd ... ...14
Provincial CoONtrolS......cooivierrcrerere e s 19

Filters, Gas

Davis Controls Ltd......

Provincial Controls

SPS Industrial & Instrumentation Specialists.......ccccccvvvceerrnens 18
SWAGEIOK ONLAriO ..ccceecececrrrcreree e s e sae s 15
Westech Industrial Ltd.......ccccooeeroiererrcressesesessee e 4
Filters, Liquid

Davis CoNtrols LEd.......ccceererrrrrersmnssssessersssesssssessessesssssssssssssenas 3
Inland Valve, Formerly SIS........ i rvrrrrcrrseercessseesseessseesssennes 17
SPS Industrial & Instrumentation Specialists.......ccccccvvvcerriinnns 18
SWAGgEIOK ONLArio ..cccececccrircrrersee e s sne e nnes 15
Westech Industrial Ltd.......cccooieiiinnnnrsrenrsssessessess e 4

Filtration Systems, Bulk

Davis CoNtrols Ltd........ccceeriminmmnnnmsssnnnssnsesssssssssssssssssssssssssnnns
SPS Industrial & Instrumentation Specialists.... .
Westech Industrial Ltd.......ccccocrrnininnnnnsnnsnssnsessessssssnsnens

Fire & Heat Actuated Detectors
Lakeside Process Controls Ltd ........ccccercricmiinncmnsnnsesssessseennns 14
Provincial CoNtrols...... e ses e ses e snes 19

Fire Detection

(D =NV T @] 31 4 ¢ o E-0 I o 3
Lakeside Process Controls Ltd ..........cccocrveremerensensensescessnnsenens 14
Provincial CoNtrolS......cccceccrrrsrrserserssrss s sse s ssesssssssssees 19
Veronics Instruments INC.....ocevciicrrccrncrrcnrcns e 16
Fittings, Manifolds & Seals

CB Automation INC ... IBC
Conval Process SOIUtioNS INC......cccccrcersmrsernersssesssssessesssssssssnnnes 12
Lakeside Process Controls Ltd ..........cccocrervrercnsensensescessnnsennens 14
Provincial CoNtrolSs......cccecrvrsrrserserrrrsssssse s s sse s ssssssssssssess 19
SPEC (Sarnia) Limited .......rriercrrnrcsecessceesssesssssssnsssssssenns n
SPS Industrial & Instrumentation Specialists........ccocccvecrrcunnne 18
WIKA Instruments Ltd ........ccccocvvrvrnenemncnsessersescesessessessessenns IFC
Flame Arrestors

Conval Process Solutions INC......cccccvercrersercssessessessessesssesennes 12

Everest Automation INC.....rcrccrcsrcercer s 13
Inland Valve, Formerly SIS.......rimnirresnesssesssesssesssesssssssnns 17
Lakeside Process Controls Ltd ........ccccvrivmncrncnscnnccnsccnncennnns 14

Veronics Instruments Inc... .16
Westech Industrial Ltd.......cccooeecrcicerersceerc e 4
Flame Detectors

Davis CONtrols Ltd.......ccccecrvmrnmrrerseresmssessessesssssssssssesssssssssssssssenns 3
| SAVZTZ=TS XU ] o] o g T=14 o) o T [ o ol 13
Lakeside Process Controls Ltd ..........cccceevrrrmrscrsnnsersensessaesnnnnns 14
Provincial CoNtrols......ceiiicenrersrceressese s s ssssnessesnees 19
Vanko Analytical & Instrumentation Specialists................... 20
Veronics Instruments INC.....occciciiccriccnicnrcrscss e 16
WIKA Instruments Ltd .......ccccoovvrernrrmrcsssnsessessessesssssessessennes IFC
Westech Industrial Ltd.......ccccooeeerrcencrcrceecsssserses e 4
Flow Calibrators

[OF=T o T-TotoY o o - 13T 18
DAV TS @] 31 4 ¢ o E-0 I o 3
Endress+Hauser Canada ........cccuceereersensmnsessessessssessessessesssnns 44
Everest Automation INC......rcrececrrere e 13
Inland Valve, Formerly SIS........ i rivrrrenneesressseesseessessssssnns 17
Lakeside Process Controls Ltd .........cccceeverrmrscrsnnnersessessacsannnnns 14
Provincial CoNtrols......cceiiiicerrerseeceese s sne e snees 19
Veronics INStruments INC....ceccrcerserserseesee e sssssesennes 16
WIKA Instruments Ltd .......ccoccovvirnrsrsmsssssssessessessssssssssssessenns IFC
Flow Computers

CB Automation INC ... IBC
[OF=] 3 T=T oo o] o 1 =3 18
Davis CoNtrols Ltd.......cccceemrimrsersersessssssssessessesssssssssssssssessssssssssssenns 3
Electrozad Supply COmpany .......rnnnnnnssssesssesssessssesnnes 16
Everest Automation INC....rceccccrrrcsrre e 13
Lakeside Process Controls Ltd ..........ccccoervrrmrscrsnnssssessensssnnanas 14
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PRODUCT CATEGORY/SUPPLIER

=07 XV T Ted -] I @Ce] o] 1 o 13
SRP Control Systems Ltd ...
Veronics Instruments Inc....
WIKA Instruments Ltd ... seeseennes

Flow Indicators & Gauges
CB Automation Inc....

[OF=T T=Toto o o - 130T
Conval Process Solutions INC.......ccccvererreercsssssnnsessesssesssessennes 12
Davis Controls Ltd.......cccueriercmeeismnnessessessesesessessessessesssesssssessesenas 3
Endress+Hauser Canada ........ccoceecereernmrnersessesssssssssssessessssssssnnns 44
Electrozad Supply COMPaNy .......covreecessmssessessesssssssesseses 16
Everest Automation INC..... e 13
Inland Valve, Formerly SIS........ i rvrrcrrcrrseerceesseesseessssssssennes 17
Lakeside Process Controls Ltd .........cccceerrcrcernersenseeseessssessnnnens 14
Provincial CoNtrols......oorrcrcecsercssesersee s sse e ssesnens 19
SPEC (Sarnia) Limited ... sesssesesesesenns n
SPS Industrial & Instrumentation Specialists.......cccccecveerennes 18
SRP Control Systems Ltd ... 8
Swagelok Ontario ................ .15
Veronics Instruments Inc.... .16
WIKA Instruments Ltd ..... ...IFC
WaAJAX . uieeerrerserssnrsssesseessnnsssessnsssnssssessnssssssssessssssnsessesssessssessenssnssnsesse 1
Flow Meters

CB Automation Inc..... ....IBC
[OF=T T=TotoY o o - 13T 18
Davis CONtrols LEd.......ccoeerrmrrmrersmrsessessersessesssssessessesssssssssssssenas 3
Endress+Hauser Canada ........cccceeceeeriennernessescsssssssssessesssssssssenns 44
Electrozad Supply Company .......mrccnnscncesssssssesssssssssenes 16
Everest AUtomation INC.......cccvciiimrcmnsnnsssssse s sssnsnes 13
Inland Valve, Formerly SIS........ e ssneenes 17
Lakeside Process Controls Ltd ..........ccceeevercenrmrcenscssessnsessennens 14
Provincial CoNtrols.......ociininnrssnssssnnsssessssssss s snssees 19
SPEC (Sarnia) Limited .......cccccvrrrvmrinnrrrrsssnsseesssssssesssssssesssessans n
SPS Industrial & Instrumentation Specialists......cccccccvvecevrrnens 18
SWAGEIOK ONLAriO ..coceeceeecrrrereree e s e sae s ssennes 15
Vanko Analytical & Instrumentation Specialists......ccccccureee 20
Veronics Instruments Inc

WajaX.eieoeerrerrrrneersneessnsssssnsenas

Westech Industrial Ltd......cccooeerrisenrssesssssessessessesssssssssessessessenes
Flow Provers

[OF=T T=Toto] o o - 130T 18
Electrozad Supply Company .......mrccmnneescesssssssesssssssssenes 16
Provincial CoNtrols......cucicrcrsscssssssessessesssesesse s ssesssssssssessessees 19
SPS Industrial & Instrumentation Specialists......ccccccevvvcerriinnnn 18
WIKA Instruments Ltd .......cccocveremrcrsesscssessessessessessessessesssssns IFC
Westech Industrial Ltd.......cccooreiiinmnnncrersssessessese e 4
Flow Regulators, Gas

CB AUtomation INC ... IBC
Conval Process SolUtions INC.....cccccevcereerceessssessnssessesssesssssessennes 12
[DEVITSR @] o] 4 o] F=0 TN o 3
Endress+Hauser Canada ........cccceeceeemrsennersessessssssssssssssssssssssssnnns 44
Electrozad SUupply COMPANY .....cccccvrveerrrveerrssesesseesssnsessssssssnsenes
Inland Valve, Formerly SIS........ s ssanenes

Lakeside Process Controls Ltd ...

28

Flow Sensors

CB Automation Inc..... ..IBC
[OF=T 4 T-Tot oY o] o - 1= 18
Conval Process Solutions INC......rvcerccnrcnscecrcrsces s 12
Davis Controls Ltd.......cccvirecrrcirrirrerses s ses s e sesssnnseess 3
Endress+Hauser Canada .........ccccvrvvrrvernrrnsenssesssesssesssesssesssnnens 44
Electrozad Supply COmMpPany ......ccirerneecmssssssssessesssssssssesnens 16
Everest Automation INC.....rcrccrcrcercer s 13
Lakeside Process Controls Ltd ..........cccocrvrceercrsenscssessessnnssennens 14
Provincial CoNntrols.......rcrcircrccrcer s see e e 19

Flow Switches

CB Automation INC ...t IBC
(0F-] T-Tolo] o] o - Y- ... 18
Conval Process Solutions INC......cccevcevcercmncnnsesnces e seeseeeesaeene 12
Davis Controls Ltd.........ccrccrccrcrcercer e e seens 3
Endress+Hauser Canada ........cccceevrrverrernvernsesnsesssesssssssesssesssnnens 44
Electrozad Supply COmMpany .......rvnnennsssseessesssesssessnes 16
Everest Automation INC......civcirrcerrccrrrrr e 13
Inland Valve, Formerly SIS........ e seeseenees 17
Lakeside Process Controls Ltd ........ccccrvrrvmninnimnsennsenssenssenninns 14
Provincial CoNtrols......rccrcircirccr s snesnes 19
SPEC (Sarnia) Limited ...t 1
SPS Industrial & Instrumentation Specialists.......ccccccvvvcevrinnns 18
Vanko Analytical & Instrumentation Specialists................... 20
WIKA Instruments Ltd

Flow Totalizers

CB Automation Inc..... ..IBC
[OF=T 4 T-TotoY o o - 1= TSN 18
Davis CONtrols Ltd........ccccecmrnminmmsmsemssmsmssnsssssessssssssnssssssssssssssssssnnns 3
Endress+Hauser Canada ........cccucreeressmnsmsssssessssssssssssssssssesssnns 44
Electrozad Supply COmMpany .......rennnnessesssessseessesssssssnes 16
Everest Automation INC....rceccceerresrre e 13
Lakeside Process Controls Ltd ..........ccccoerrrrmrmrsnnssssessessassnsanns 14
Provincial CoNtrolS......cceeerrrrcersersessssssssessesses s se e sssssnsssnssens 19
SPEC (Sarnia) Limited ... n
SPS Industrial & Instrumentation Specialists........cccecereernnnen 18
Vanko Analytical & Instrumentation Specialists........ccccevuues 20
Veronics INStruments INC....ocecrcensensessessersessesessesses s ssssssssesnes 16
WV X et uetrrrrerrrsnnnssneersssesssssessssessssssssssessssssasssessssessssssassssssssnessanssnsnnes n
Flow Transmitters

CB AUutomation INC ... IBC

(OF-To T-TotoY o o 1= 13 ....18
Conval Process Solutions INC......cccvcevcericmrccncecscssces e 12



PRODUCT CATEGORY/SUPPLIER

DaVvis CoNtrols LEd........cccceivrrrmrsnniernerreessesssesseesseessesssnsssnsssnsssnees 3
Endress+Hauser Canada ........cccivcmierrcrrcnncnnsecrcs s ssesseens 44
Electrozad Supply Company .. .16
Everest Automation Inc......... 13
Inland Valve, Formerly SIS....... w17
Lakeside Process Controls Ltd ........cccccrvmiccrninrccnncnnccrccscennnes 14
Provincial CoNtrols...... i ses s sneesneenes 19
SPEC (Sarnia) Limited ... se s seessneeenes 1
SPS Industrial & Instrumentation Specialists........cccccecevierennes 18
SWagelok ONtario ... 15
Vanko Analytical & Instrumentation Specialists................... 20
Veronics Instruments INC......crcirccircrcerceecer e 16
WaAJAX utiierrsrnsnrssnnsssessisssssssssssnsssnsssssssnsssnssssssensssnsssssssnsssnsssnsasnnssnsssnns n
Westech Industrial Ltd........ccoooircrccecrcrcerccrcerer e 4
Flowmeters, Armoured Tube

Davis Controls Ld.......crerrerreen e s neas 3
Endress+Hauser Canada ........cccecceeerennersssesesesssssssessessssessssenns 44
Electrozad Supply Company .......mrcnnnencsssnsssessnssssssenes 16
Everest Automation Inc......... w13
Inland Valve, Formerly SIS. .17

Provincial Controls.........ccuvrvvrrcerccmncnncercnnsnnns 19
SPS Industrial & Instrumentation Specialists.
Swagelok Ontario .........

Westech Industrial Ltd.......cccooreioicrrescre s 4
Flowmeters, Magnetic

CB AUtomMaAtion INC ... IBC
[OF=T T=TotoY o o - 130N 18
Davis CoNtrols LEd.......ccoverrmrrmrersmnnsssessensessessssessessessssssssssssenas 3
Endress+Hauser Canada ........cccceeceeerennersessescsssssssssessessssssssenns 44
Electrozad Supply CoOmpany .......mrccnnseencsssssssesssssssssnnes 16
Everest AUtomation INC.......ccvciiimicmssnsssssns s sssnsnes 13
Inland Valve, Formerly SIS........ e ssneenes 17
Lakeside Process Controls Ltd ..........cccervercenrmrcenscrseesnsessennens 14
Provincial CoNtrols.......cciinrrsnsssssssnsssssessssssss s ssessesssssssnssees 19
SPS Industrial & Instrumentation Specialists........ccccceeerrernnns 18
I3V Lo [=1 (o1 Tq @ o1 =1 o o J 15
Vanko Analytical & Instrumentation Specialists.. .20
WA @X e ttuerrrmerrrsnressnsnesnsesssssessnssessnssssssasssnsssssnessssnesssnsesssnsssssnessnsenssnns n
Westech Industrial Ltd......ccccoceerernenrrsssssssessessessesssssssssessessessenas 4
Flowmeters, Mass

[OF=T T=TotoY o o - 130T 18
Davis CoNtrols LEd.......cccverrrrmrersmnssssensessessssssessessessssssssssessenas 3
Endress+Hauser Canada ........cccceeceeerimnsersessssssssssssssessesssssssssenns 44
Electrozad Supply Company .......irrccnnnessesscssssessssssnssenes 16
Everest Automation INC.....reecccecerce e 13
Inland Valve, FOrmerly SIS...... e rcesrsceesseesssssesssneenes 17
Lakeside Process Controls Ltd ..........ccceeerercersmrsessesseesnsessennens 14
Provincial CoNtrols.......ocinrncnssnssssrnerersssss s 19
SPEC (Sarnia) Limited ... ssse e sesssesssessnes n
SPS Industrial & Instrumentation Specialists......cccccccvvvcerrnens 18
Vanko Analytical & Instrumentation Specialists................... 20
WV X e tuerrrmerrinnessnsnesnsesssssessnssessnssssssasssnsssssnessssnesssnsesssnsssssnessnsenssnns

Westech Industrial Ltd....

Flowmeters, Opacity
(DT AT @Yo | (7] 30 1N o 3
Endress+Hauser Canada

Electrozad Supply COmMpPany .......cirvrrercesssessessessesssssnsssessens 16
Everest Automation INC.....rcrececrrrereree e 13
Inland Valve, Formerly SIS.......rinnernsensessesssesssesssesssssssnns 17
Lakeside Process Controls Ltd ..........cccceerrrrmrmrsnnsessesssssasssnnanns 14
Provincial CoNtrols......ceciircerrercercesersese s ses s ssesneas 19
SPS Industrial & Instrumentation Specialists........ccccccvevrcnnnne 18
Vanko Analytical & Instrumentation Specialists................... 20
Flowmeters, Pitot / Insertion Type

CB Automation INC ... IBC
[OF=] g T=T oo o o 1- ¥R 18
Davis CoNtrols Ltd.......cccceeeriircereerceesesessessesssssssssessessessessssssssssssenns 3
Endress+Hauser Canada ........cccoeveercrnmrsmsssssesseessssssssssssessasns 44
Electrozad Supply COmMpPany ......ccirernecmssesssssessessssssssessees 16
Everest Automation INC......erececrrreeeeere e 13
Inland Valve, Formerly SIS........ivrrerrrennesscessseesseessesssessnns 17
Lakeside Process Controls Ltd ..........ccceeveermrscrsnnnersessessaesnnnnns 14
Provincial CoNtrols......cceiircerrercerceserssse s sneas 19
SPS Industrial & Instrumentation Specialists.......cccccvvveerinnnn 18
Veronics Instruments Inc

WIKA Instruments Ltd ....... .
Westech Industrial Ltd.......cccooeceicrcercrcrceccrsseses e
Flowmeters, Positive Displacement

[OF=T o T-TotoY o o - 13T 18
Davis CONtrols Ltd.......cccceerimrnerrerreesensssessesseessssssssessessessssssssssssenns 3
Endress+Hauser Canada ........cccoceeeecersensmssessessessssessessessesssnns 44
Electrozad Supply Company .......rvnnnennsssseesseessesssessnes 16
Everest AUtomMation INC......cccicciiiincincsnrrses s 13
Inland Valve, Formerly SIS........ e seeseennes 17
Provincial CoNtrols......ceciiicerresceecrse e sss e snens 19
SPEC (Sarnia) Limited ......cccvrveirrerrrves e ssesessssessssssssssssssnsenes 1
SPS Industrial & Instrumentation Specialists........ccccceceeeerenen 18
Vanko Analytical & Instrumentation Specialists................... 20
WAJAX e teeurrrmrensrsssnssrssessssssssssssssssssssssssssssssssssssnsesssssassessesssssesssasssssanses 1
Westech Industrial Ltd.......cccoieiiinnnnnsrrrcssssssessessesss s 4
Flowmeters, Solids

Davis CONtrols Ltd.......cccceernmrnerserreersesrsssssessesssssssssesssssessssssssssssenns 3
Endress+Hauser Canada ........cccoceeeeersensmnsessesssesssssessessessessnnns 44
Electrozad Supply COmpany ......rennnnnssssenssesssesssssssnes 16
Everest Automation INC.....rceccccrrrcerrre e 13
Inland Valve, Formerly SIS........ o ccrcercererneeneesseeseennes 17
Lakeside Process Controls Ltd ..........ccccoervremressessessessensasssnsnens 14
Provincial CoNtrols......ccoininnnrrrrrnssrsessesss s 19
SPEC (Sarnia) Limited ...t 1
SPS Industrial & Instrumentation Specialists.......cccccvvvceerinnnns 18
Vanko Analytical & Instrumentation Specialists................... 20
Westech Industrial Ltd.......cccoieiiiinnnnrcrcsssesessesesssse e 4
Flowmeters, Swirl & Vorte4

Davis CONtrols Ltd.......cccceeiiminmrnnnnssssnsssssessesssssssssssessssssssssssssnnns 3
Endress+Hauser Canada ........cccucevrressmssmssessesssssssssessssssssesssnns 44
Electrozad Supply COMPaNY ......ccccvcvcerrrrerrrvesesseessssssssssssssnsenes 16
Everest Automation INC......ceccceecrresere e 13
Inland Valve, Formerly SIS.....rrrererceesrseessssesssssseesneenes 17
Lakeside Process Controls Ltd ..........ccccoereremssessensessessensasssnnnens 14

Provincial Controls.........ccc.........
SPEC (Sarnia) Limited




PRODUCT CATEGORY/SUPPLIER

SPS Industrial & Instrumentation Specialists........ccccecrcerennes 18
Veronics Instruments INC...... e 16
Westech Industrial Ltd

Flowmeters, Ultrasonic

CB Automation INC ...t IBC
Canacoppas.......... ....18
DT AVIT @Yo | {7 30 TN o O 3
Endress+Hauser Canada ........cccivmrcrrcnrcnncennsecses s csessseseeens 44
Electrozad Supply COMPaNy ......ccoevcrveecessessessessesssssssesseses 16
Everest Automation INC......cricrncrssercrrcrr e 13
Inland Valve, Formerly SIS....... i rvrrrrcrreerceseseesssessssessssnnes 17
Lakeside Process Controls Ltd ........ccccivrrcmnirrccnscnncerceescennnes 14
Provincial CoNtrols...... i sneesneenes 19
SPEC (Sarnia) Limited ... ceeree s sesssesenes 1
SPS Industrial & Instrumentation Specialists.......ccccccecrrerennes 18
SRP Control Systems Ltd ... 8
Vanko Analytical & Instrumentation Specialists................... 20
Veronics Instruments INC......crcerccircrceree e 16

Westech Industrial Ltd
Flowmeters, Venturi & Flow

[OF=T T=TotoY o o - 13N 18
Davis Controls Ltd....... e 3
Endress+Hauser Canada......... .44

Electrozad Supply Company ...

Everest Automation INC.....rcrrccrrrcerrr e 13
Inland Valve, Formerly SIS........ e ssnnenes 17
Lakeside Process Controls Ltd..........cccervercenrmssensessessssessenens 14
Provincial Controls...... e 19
SPS Industrial & Instrumentation Specialists........ccccceeeviernnns 18
Vanko Analytical & Instrumentation Specialists................... 20
WIKA Instruments Ltd ... IFC
WaAJAX e uerierseesserssnrsssessnessnssssessnessnssssessnsssssssssssnsesssessssssessssessenssnnsssessn n
Flowmeters, Vortex

[@F=] 3 T=T o0 o o 1= =3 18
[T AT @Yo | {7 I3 TN o 3
Endress+Hauser Canada ........ccccivmrcrrcerrcnscnssecscssssescsesssssenenns 44
Electrozad Supply COMPaNny ......ccuvcrcrsessessesssssessssssssssssses 16
Everest Automation Inc......... 13
Inland Valve, Formerly SIS........ w17
Lakeside Process Controls Ltd ... ....14
Provincial Controls...... e 19
SPEC (Sarnia) Limited ... essessneenes 1
SPS Industrial & Instrumentation Specialists........ccccceeerierenes 18
Veronics Instruments INC......ecerccerccircrcercer e 16
WaJAX . uiicerrrserserasessnssessesssssssssssssssssssssssssssassssssssssassassessssassnsssssssnssnssnsn 1
Gas Detectors, Portable

[OF=T T=Tot oY o o - 1= 18
Davis Controls Ltd.......icrrrrccrree s 3
Endress+Hauser Canada ........cccivcrvrrrcnrcnncnssessssss e sessesseens 44
Electrozad Supply COMPANY ......ccccevrveerrvenrssesesseesssnssssssssssnsenas 16
Everest Automation INC.....ircrrcrrcnrcrr e 13
Provincial CoNtrols...... s 19

30

Gas Detectors, Toxic & Lethal

[OF=] g T=T oo o] o 1 -3 S 18
Davis CONtrols Ltd.......cccceemrrmrsersessessssssmssessesssssssssssssssssssssssssssssssnns 3
Endress+Hauser Canada ..........cocrvrnmrnmnnnnnnssssssssssssssssssenns 44
Electrozad Supply COmpany .......innnnsesssesssesssesssssssnns 16
Everest Automation INC......cccivivrrrriisnsics s 13
Lakeside Process Controls Ltd ..........cccuerrrrmssersnssessessessnsssnnnens 14
Provincial Controls.......cccciinnnnnnnnssssssssss s 19
LYV = 1= ) SRS 1
Westech Industrial Ltd.......cccvcrnninnnnnnessssssnes 4
Gases, Calibration & Carrier

[OF=] g T=T oo o] o 1 -3 S 18
Electrozad Supply COmpany .......imnnnssssesssesssesssssssnns 16
Everest Automation INC.......cciviirrninnn s 13
Provincial CoNtrolSs......ccceccrvmrsersensersrsesssssessessssssessssssssessssssssssssees 19
Westech Industrial Ltd.......cccoociiiiimicmicnrcsscnscsscssssssessssssenns 4
Heat Tracing, Electrical

CB Automation INC ... IBC

Electrozad Supply Company ...... ....16
Heaters Controls & Sensors Ltd.
Inland Valve, Formerly SIS....

Provincial CoNtrols......ceiiicrrscrcerse s sne e 19
SPEC (Sarnia) Limited ......cccccviveirverrrveesssesssssssssesssssssssssssssnsenss 1
SPS Industrial & Instrumentation Specialists........cccecevcerenes 18
Swagelok ONtario ... e 15
Heat Tracing, Steam

Heaters Controls & Sensors Ltd ........cccocvevrmrersnnsessessessassnnnns 15
Inland Valve, Formerly SIS.......rivrirrresneessessseesseessesssssssnns 17
SPS Industrial & Instrumentation Specialists........ccocccvecrrcunnne 18
SWAGEIOK ONtAriO ...t enes 15
Veronics INStruments INC....uvoceccrserserserseesesseessese s ssessesssssssssnnnes 16
WIKA Instruments Ltd ........ccccovvvrvrsrimncnsissessescesssesessessessenns IFC
Heaters, Enclosure

CB Automation INC ... IBC
Electrozad Supply Company ... ... 16
Everest Automation Inc................ 13
Heaters Controls & Sensors Ltd .... )
Inland Valve, Formerly SIS...... e 17
Humidity Instrumentation, General

CB Automation Inc..... ....IBC
DAV @] 31 4 ¢ o] E-0 I o 3
Everest AUtomation INC......ucciccicirccencsincsrssesssess s ssnesnes 13
Provincial CoNtrolS......coccecrciserserrerrsre s s sessse s s s ssessssssensess 19
Vanko Analytical & Instrumentation Specialists................... 20
WIKA Instruments Ltd .......ccocooverernmsmressnssesssssessssssssssssessenses IFC
Westech Industrial Ltd.......ccccveeceriririncrcrec e 4
Ignition Instrumentation, Service

| SAVZTZTS XU ] o] o g T=1 4 o) o T o ol 13

Indicators, Electronic
CB Automation INC ...t

[OF=] g T=T oo o o 1- 1SR
DavVis Controls Ltd.......cccvrrecrrcirrirrerres e see e ssesssesssesssnnsnens
Electrozad Supply CoOmpany .......rvnnnnnnsssseessesssesssessnnes
Everest Automation INC......icirrccnrccrrrerr e
Heaters Controls & Sensors Ltd




PRODUCT CATEGORY/SUPPLIER

Provincial CoNtrols......cociircrcecsercrrererses s sesse e 19
SPEC (Sarnia) Limited ......ccccccvrvvirresrvessrssssssssssessssssssssssssssasenas n
SPS Industrial & Instrumentation Specialists. ....18
SRP Control Systems Ltd ... 8
WaAJAX utiierrersnrsnnsssessenssssssssssnsssnsssssssnsssnsssssssnsssnsssssssnsssnsssnsassnssnsssnns n
Indicators, General Purpose

CB Automation INC ... IBC
[OF=] g T=T oo o] o 1= 1= 18
Davis CoNtrols LEd.......cccuerierrmscismnsessissessesssesssssessessesssesssssessesenas 3
Electrozad Supply Company .......rmrccnnnencesssssssesssssssssenes 16
Everest AUtomation INC......cocrvciicmrcmnsnnssssns s ssnnsnes 13
Heaters Controls & Sensors Ltd ........ccccceecvvernernenserseessssessnnnens 15
Provincial CoNtrols......cooicicrreccrerseseres s ssessessesnens 19
SPEC (Sarnia) Limited ... sessse e ssesenas n
SPS Industrial & Instrumentation Specialists........cccccecvierennes 18
WaAJAX . uiieeriersserssersssesseessnssssessnessnssssessssssnssssessssssnsessesssessssessenssnssnsesse 1
Installation Commissioning & StartUp

Davis CoNtrols LEd.......ccceorrrrmrersmssssssnsersessssssssessessesssssssssssssenas 3
Endress+Hauser Canada ........ccccecceeeriennersessescsessssessessesssssssssenns 44
Electrozad Supply Company .. ... 16
Everest Automation Inc................ 13
Lakeside Process Controls Ltd ... .14
Provincial Controls.......cccceeeveunen ....19
WIKA Instruments Ltd .......ccocooreremrccrsmnnrnsessesseesesessessessensenas IFC
Westech Industrial Ltd.......ccocecrnicerrrcesscsessessesses s ssessesesenas 4
Instrument Air Systems

Inland Valve, Formerly SIS....... i rvercrrcrrseercess s ssssssssenes 17
Provincial CoONtrols.......cooiererrercrerr e s 19
ANV ToT=1 ] (@@ 41 2= 4T RS 15
Veronics INStruments INC.....cvoeiiieinssssssssssssnssessesssssssssssnnnes 16
Westech Industrial Ltd......ccccooecrricenrrsessessessessessesssssssssessessessenes 4
Instrument Certification & Calibration

Conval Process SolUtions INC.....cccccvcereereeesesssssessessesssesssssssennes 12
Electrozad SUpply COMPANY .....cccccerrveerrveeerseessssesssnsessssssssnsenes 16
Everest Automation INC.....rceccceccrcr e 13
Heaters Controls & Sensors Ltd ........ccccccvvvnnnnnnnnessesssnssssnnnens 15
Lakeside Process Controls Ltd..........ccceeerercernmnsessessesssssessennens 14
Provincial CoNtrols.......cccinrrnrsnssssrneree s s 19
SPS Industrial & Instrumentation Specialists. ....18
SRP Control Systems Ltd.......ccccccvvverrrverrrenrseesrssersssessssseessssenns 8
Veronics Instruments Inc.... ....16
WIKA Instruments Ltd .......cccooinmnmnmnnnnnninnserssssss e IFC
Instrument Housing & Enclosures

CB AUtomation INC ... IBC

Electrozad Supply COMPaNy .......cccueverrrsessessessessesssssssssssses 16
Everest Automation INC......cocreriirccrcirrcrer e 13
Heaters Controls & Sensors Ltd ........cccccevevcernmrcensessessssessennens 15
Inland Valve, FOormerly SIS..... e rceresceeesseesssssssssneenes 17
SPS Industrial & Instrumentation Specialists........cccccecerierennes 18
Westech Industrial Ltd.......cccooreiiinmnnncressresesessssessesesenens 4
Insulated Instrument Tubing

Electrozad SUpply COMPANY .....cccccerrveerrveenrseeesssesssnssssssssssnsenas 16
Inland Valve, Formerly SIS........ s sceessneenes 17
SPS Industrial & Instrumentation Specialists......ccccccervvcerriinnnn 18
3NV ToT=10e] /@] o1 =T 4T R 15

Insulation Covers, Flexible
Davis Controls Ltd........cciiccrccircircerces e snesnens
Provincial Controls

Intrinsic Safety Interfaces

(0 23-XT] feT0 g F=1{To] o TN [ o oS0 IBC
Endress+Hauser Canada ........c.occrvrnmnnnnnnnnssssessssssssssssessenns 44
Electrozad Supply COmpany .......rcnnnennsesssesssesssesssesssnes 16
Inland Valve, Formerly SIS...... e reeresessssesssssessssennnns 17
Provincial CoONtroIS......cccccecrrrserserserrere s s sssssssssssseas 19
SRP Control Systems Ltd .......cccocivmicmnnnisnscnscsssssssssssssssssenns 8
WIKA Instruments Ltd .......ccocoovemreernmsmsesssssesssssessssssssssssessenses IFC
Laboratory Sampling Systems

(D= AV I @] o1 4 ¢ o E-0 I o 3
Endress+Hauser Canada ........cccvceeeversmnsnnsessessessssessessessesssnns 44
Everest Automation INC.....rceerecrrrssrer s 13
Provincial CoNtrols......ciicrrrcercere s sne s 19
SPEC (Sarnia) Limited ......cccccviveirrersrveesssesssssssssesssssssssssssssnsenes 1
SPS Industrial & Instrumentation Specialists........cccceceecerennen 18
Swagelok ONtario ... e 15
Level, Capacitance

(@ 23-XT] foT0 g F=1 o] o TN [ oS0 IBC
[OF=T 4 T-Toto o] o - 130T 18
Davis CONtrols Ltd.......ccocreerrmrsmrserseesmsesssssesssssssssssssssssssssssssssssssnas 3
Endress+Hauser Canada ........cccvcreeversensensessessesssssessessessessnnns 44
Electrozad Supply COmpany .......rrnnsennsesssesssesssesssesssnns 16
Everest AUtomation INC......ucciicicirccescsincsrssesssess s sssesnes 13
Inland Valve, Formerly SIS........ e seeseennns 17
Provincial CoNtrols......oiicrrercercere s 19
SPEC (Sarnia) Limited ......cccccvivenrvessrvessssesssssssssssssssssssssssssnsenss n
Vanko Analytical & Instrumentation Specialists........cce...... 20
WAJAX ..uirieriirsereersseessessseesssesseessnesssessnsssnsssssssnsesnsssnsssnssssssssessnnssnsenne 1
Westech Industrial Ltd.......cccoeecerircrcrsrcrccrsseses e 4
Level, Differential Pressure

CB Automation INC ... IBC
[OF=] g T=T oo o o 1 ¥R 18
Conval Process SoIutions INC......ccccceeevcerrensescssesssssessessssssessennes 12
Davis Controls Ltd.......cccceeernrnen .3
Endress+Hauser Canada........... .. 44
Electrozad Supply COmpany .......rvnnnnnnesssesssesssesssessnnes 16
Everest AUtomMation INC......cccicciccirccncsnrsess s 13
Heaters Controls & Sensors Ltd ........cccocverrmrcrsnnnessessessaesansnens 15
Inland Valve, Formerly SIS........ i ivrrrrernessserssee e ssesssessnns 17
Lakeside Process Controls Ltd ..........cccceeverrmrscrsnnsersessessacssnnnens 14
Provincial CoNtrols......ceiiicrresceccssesscsesses e ssssne e sneas 19
SPEC (Sarnia) Limited ......cccvrveerierrrveerrvesssvessssesessssssssssssssnsenes 1
SPS Industrial & Instrumentation Specialists........cccceeceecerennen 18
SRP Control Systems Ltd ... 8
Vanko Analytical & Instrumentation Specialists................... 20
Veronics INStruments INC....ceccrcersernerseese s sssassennes 16
WIKA Instruments Ltd .......ccocovvcrirsssescnssssessessesssesessessessenns IFC
WaAJAX . utrieriirieraersseesseesseesssesseesssesssessnsssnsssssssnsssnsssssssnssssssssessnnssnsenns 1
Westech Industrial Ltd.......cccoeceivicrcrcrcrccsereres e 4
Level, Float Operated

CB Automation INC ... IBC

Canacoppas




PRODUCT CATEGORY/SUPPLIER

Davis CoNntrols Ltd........ccuvrvervrrrisnnsennessesseseesss s ssessesssessessessesenas 3
Endress+Hauser Canada ........cccceeceeemrnmrnmrsessesssessssssssesssssssssssnnns 44
Everest Automation Inc...... .13
Heaters Controls & Sensors Ltd . ...15
Inland Valve, Formerly SIS........ w17
Lakeside Process Controls Ltd .........cccceeercrsmrsersenserseesssessennens 14
Provincial CoNtrols......uorircrcecesesstsesses s ses e ssessessesens 19
SPEC (Sarnia) Limited ... sesee s ssesesesenas n
SPS Industrial & Instrumentation Specialists........cccccecevierennes 18
Vanko Analytical & Instrumentation Specialists................... 20
WIKA Instruments Ltd .......cccocvererccrsnnnencescersessesessessesesssennes IFC
WaAJAX . uiiierrerrserssersssesseessnssssessnessnssssessnsssnsassessssssnsessesssessssessesssnssnsensn 1
Westech Industrial Ltd.......ccocecrnicercrscssessessessesses s sessesesenas 4
Level, Instrumentation, Solids

[OF=T T=Toto] o o - 130N 18
Davis CONtrols LEd.......cccrerrrrrmrersmnssssessensessssssssessessessssssssssssenas 3
Endress+Hauser Canada ........cccecceeeriennernensescsssesssssessesssssssssenns 44
Electrozad Supply Company .......mrccmnneescesssnsssesssssssssenes 16
Everest Automation Inc.......... .13
Heaters Controls & Sensors Ltd . ...15
Inland Valve, Formerly SIS........ W17

Lakeside Process Controls Ltd
Mac Weld Machining Ltd....

Provincial CoONtrols......cooieeicrrrrcrersr s s 19
SPEC (Sarnia) Limited .......cccccvrericrrccnrrerceessereseesssssssesssessssssseessns n
SPS Industrial & Instrumentation Specialists.......ccccccvvvcevrrnens 18
Vanko Analytical & Instrumentation Specialists................... 20
WIKA Instruments Ltd .......ccocoovemrrrcrsennnnsessesseesese s ssessessenns IFC
WaJAX . uiicerrrserseresessessessessesssssssssssssssssesssssssssssssssesssassessesasensssesssessssnnns 1
Westech Industrial Ltd.......ccccooveiiinrnnnsnssnssssessessssessssssssenens 4
Level, Magnetic Gauges

CB AUtomMaAtion INC ... s IBC
[OF=T T=TotoY o o - 130T 18
Davis CoNtrols LEd.......ccceerrmrrmrersmsssssensensessessssessessessssssssssssssenas 3
Endress+Hauser Canada ........cccceeceeeriernernessescsesessessessesssssssssenns 44
Everest Automation INCu..... e 13

Inland Valve, Formerly SIS..... w17
Lakeside Process Controls Ltd
Mac Weld Machining Ltd....

Provincial CoNtrols.......cociiinsnsssssssnnsssessssssss s ssessesssssssnssess 19
SPEC (Sarnia) Limited .......cccccvvrrvmrrrnrnrcesssnsssesssssssssssssssesssessans n
SPS Industrial & Instrumentation Specialists......ccccccevvvcerrinens 18
Vanko Analytical & Instrumentation Specialists................... 20
WIKA Instruments Ltd .......cccooinrnmnmnnnnnnnnnnsenssssss e IFC
Westech Industrial Ltd......cccooeererserrrsesssnsessessessessssssessessesessenas 4
Level, Non-Contact

CB Automation INC ... IBC
[@F=] 3 T=T o0 o o 1= =3 18
Davis CoNtrols Ltd.......cccuerierrrsessmssnssessessesssessssssssessesssssssssessesenas 3
Endress+Hauser Canada ........cccccocevmrnmnnmnsmssessssssssssssssssssssssssnnns 44
Electrozad Supply COMPAaNY ......cccceerrerrersessessessessesssssssssesseses 16
Everest Automation INC......cocerirrccriisrecrer e 13
Heaters Controls & Sensors Ltd . ...15
Inland Valve, Formerly SIS........... .17
Lakeside Process Controls Ltd ... .14
Provincial Controls.......ocirnsrsnnsssrsererss s 19

32

SPEC (Sarnia) Limited ... seersees e sseessesssenns n
SPS Industrial & Instrumentation Specialists........ccocccvvcvecnnnne 18
SRP Control Systems Ltd .......ccccivvcrcrsrcrrcsesesses e ssessesesaens 8
Vanko Analytical & Instrumentation Specialists.. .20

WAJAX . utieerinnssnrsssnsssnssnsssssssssssnssssssssessnsssnsssssssnsssasssssssnsssssssssssssssnsasns 1
Westech Industrial Ltd.......cccooeecriicerersecerc e 4
Level, Optical, Sonic, Thermal

[OF=] g T=T oo o o 11 18
Davis CONtrols Ltd.......cccceerrircerrerieesesissessesssssssssessessessessssssssssssenns 3
Endress+Hauser Canada ........cccueeeerersmrsmsssssesssessssssssssssessenns 44
Everest AUtomation INC......cccieciiciiccncsinnrrress s 13
Inland Valve, Formerly SIS........ e 17
Lakeside Process Controls Ltd ..........cccocreremercrsenscssencessnnssennens 14
Provincial CoNtrols......cocecrcirnrerscrcre e 19
SPEC (Sarnia) Limited ... ssessseens n
SPS Industrial & Instrumentation Specialists.......cccoccvvveerinnnn 18
Vanko Analytical & Instrumentation Specialists................... 20
Westech Industrial Ltd.......ccceoeeerircerersceerc e 4
Level, Sensors

CB AUutomation INC ... IBC
Canacoppas.....ccoeeee. ....18
DAV @] o1 4 o F-0 I o 3
Endress+Hauser Canada........ .44
Electrozad Supply Company ... .16
| SAVZTZ=TS XU ] o] o g T=14 o) o T o o 13
Heaters Controls & Sensors Ltd ........ccccceerrmrcrnnnnessessessaesnnnens 15
Inland Valve, Formerly SIS........ s e ssesssnssnns 17
Lakeside Process Controls Ltd ..........ccccuernrrmnsmrsnnsnssessessassnsanns 14
Provincial CoNtrols......ccceeirircersesscsssssssessesses s sse e ssssssssssssens 19
SPEC (Sarnia) Limited ......ccrivcrrveerrcerrsveesrsessssssessessssssssssneenns n
SPS Industrial & Instrumentation Specialists........cccceecereerennes 18
SRP Control Systems Ltd.......ccccccervvmrrvcenrnvnnrreessseesssesesssessssnsenns 8
Vanko Analytical & Instrumentation Specialists................... 20
Veronics INStruments INC....iccccrrrsnnnssesesssssss s sssassnnnns 16
WIKA Instruments Ltd .......ccocoovcrirsessmsssssssessessessssssesssssessenns IFC

Level, Switches

CB Automation INC ... e IBC
Canacoppas.......... .18
Davis Controls Ltd.......cccvrericirrcinrirnersessesses s ssesssesssesssesssssssenss 3
Endress+Hauser Canada .........cccccrecrrvrnrerssenssesssesssessseessesssnnens 44
Electrozad Supply COmMPany ......ccccvcernrsessmsessessessesssssnsssssnees 16
Everest Automation INC.....ircrccercercerrer s 13
Heaters Controls & Sensors Ltd ........cccocvveemrrersessensessessaessennens 15
Inland Valve, Formerly SIS..... v rrrerercerrseessssesssssesesnsenes 17
Lakeside Process Controls Ltd ........ccccervrivmicrrcmncnncennccnncennnns 14
Provincial CoNtrols......rccrcercercercer s sne s 19
SPEC (Sarnia) Limited ...t 1
SPS Industrial & Instrumentation Specialists.......cccccevvveerinnnns 18
13V Te =] (o] 1@ o1 7= o o TSSO 15
Vanko Analytical & Instrumentation Specialists........ccccevuues 20
Veronics Instruments Inc......vicrrcrncnrcencenneen, ....16
WIKA Instruments Ltd ..... .IFC
WAJAX . teeuerrmrsensnsssnsenssessssssssssssssssssssssssssssssssssssnsesssssassessesssssesssansssssnses 1
Westech Industrial Ltd.........cocmiviiirrcnrcercrecrs e 4



PRODUCT CATEGORY/SUPPLIER

Limit Switches

CB AUtomation INC ... IBC
[OF-] s T-To(o] o] o= -3 ....18
Conval Process Solutions INC.......cccciviinnnsssssnnssssssssssssnnes 12
Davis CONtrols Ltd.......cccveriersemressmsssssessessessssssssssssssssssssssssssssssssnss 3
Electrozad Supply COMPaNY ......cccvrccrrrveenrsenessssssssssessssssssnsenes 16
Everest Automation INC.....eeeeccrccrcr e 13
Inland Valve, Formerly SIS..... s e sssesessseeees 17
Lakeside Process Controls Ltd ..........ccceeerersmrsersensessessnsessennens 14
Provincial Controls.......cciimnnnsnssssesesssss e 19
SPEC (Sarnia) Limited ... s sssssssssssssssssssasenes n
SPS Industrial & Instrumentation Specialists........cccocvecerinnnne 18
Vanko Analytical & Instrumentation Specialists................... 20
Westech Industrial Ltd........ccccoiiiiimiccnciicircsscescesssessses e 4
Load Cells

[OF=] 3 T=T 0] o o 1= -3 18
Davis CoNtrols Ltd.......cccuereernemsessmsssssessessesssssssssssssssesssssssssssssssenss 3
Everest Automation Inc.. . K
WIKA Instruments Ltd .......ccocvovrrerressmssnsssssessssssssesssssessesssenns IFC
WQJAX . iitrierssnessenssnnsssessnsssnsssssssnsssnsssssssssssssssssesssssssssssssssesssessnnssnnsssesss n
Manifolds, Instrument

CB Automation INC ... IBC
Conval Process SOIUtioNS INC.....cccecvvmreeeserressessnsssssesssessssessnnnes 12
Davis CoNntrols Ltd........ccvvrvirerreisesseressersessessssessessesssessessessesenas 3
Everest Automation INCu.....reeeccecercrereeercrer e 13
Inland Valve, Formerly SIS....... e sesse e 17
Lakeside Process Controls Ltd ..........ccceeerersmrsersnnsersessnsessenens 14
Mac Weld Machining Ltd........cccoeivinrrrrcecesesseseses s BC
Provincial CoNtrolS......ccoovmierrrrecrsene s ssesesse s sseesessssssessnsees 19
SPS Industrial & Instrumentation Specialists........cccccecreerennes 18
SWagelok ONtario ... 15
WIKA Instruments Ltd .........cccrrerrersnnscnrerses s ssesesssnenes IFC

Mass Flowmeters

[OF=T 4 T=Toto] o o= 13RS 18
Davis Controls Ltd........crrrcrrerreer s 3
Endress+Hauser Canada ........cccceeceeeriennersessessessssssssessessnssssssenns 44
Electrozad Supply Company .......mncnnncncesscssssesssssssssenes 16
Everest Automation INC....rcrrccrrrcererr e 13
Inland Valve, Formerly SIS....... e ssnssnes 17
Lakeside Process Controls Ltd ..........ccceeevercennmscenscssessnsessennens 14
Provincial Controls...... e 19
SPEC (Sarnia) Limited .......cccccvverccrrcrrsrrceesceressesssssseessesssessseesans n
SPS Industrial & Instrumentation Specialists......c.ccccceecerenenne 18
Veronics Instruments Inc

Westech Industrial Ltd....

Modems

Electrozad Supply COMPaNy ......cvemrrerrrsennssessssessssssssssesenns
Lakeside Process Controls Ltd ..

Provincial Controls.......cccciinnnnnsnnns s
Moisture Instrumentation

CB Automation INC ... IBC
Davis CONtrols Ltd.......cccceeerrmrsersersessssssesssssessssssnssssssssssssssssssssssssnss 3
Endress+Hauser Canada ..........cccrvrnmnnmssnnnnnsessssssssssssssssessenns 44
Everest Automation INC.....rceecccecrrsrreee s 13
Provincial Controls.......ccummnnmssnss s 19
SPS Industrial & Instrumentation Specialists.......ccocccveevrinne 18
Vanko Analytical & Instrumentation Specialists.......ccccccevuuees 20
Veronics INStruments INC....ocececerserserneeserseessese s ssessesssssssssnnnes 16
Westech Industrial Ltd.......cccocciimiimicnicnncsscnscsscsscsscessssssenns 4
Monitors, General

CB Automation INC ... IBC
Davis CONtrols Ltd.......ccccveerrmrserserseessssesssssessssssmssssssssssssssssssssssssnns 3
Electrozad Supply Company .. .16
Provincial Controils........... 19
SPEC (Sarnia) Limited........ .1
Veronics INStruments INC....uoceccrerserserseesesssessesesssssessessassssssnnes 16

Monitors, Industrial

(0 237-XT] feT0 F=1{ To] o TN [ oS0 IBC
Davis CoNtrols Ltd.......ccccecriircersercerssesessessessessssssessessessesssssssssessenss 3
Electrozad Supply COmMpany .......rvnnnenssesssesssesssesssesssnns 16
Provincial CoNtrols......ciiicrrersercrre s sne e 19
SPEC (Sarnia) Limited ......ccccccvrverrveerrvessssesssssssssesssssssssssssssnsenns 1
Veronics Instruments INC.....ocevciicrrcnicsrcrscnscr e 16
Multiplexers

CB Automation INC ... IBC
Electrozad Supply COmMpany .......rinnnnnsesnsesssesssesssessnnes 16
Lakeside Process Controls Ltd ..........cccoereererrrensensensescessnnssennens 14
Oil In Water Monitors

Davis CONtrols Ltd.......cccceveriirversercessesessessessessssssessessessesssssssssessenss 3
Everest Automation INC.....rcrccecrcrrrre e
Provincial CoNtrols......ceerriicrnesse s s sssssnsssesnens
SPEC (Sarnia) Limited.... -
Westech Industrial Ltd.......ccccececervicrcrsrcrccssseses e
Optical Instrumentation

Davis CoNtrols Ltd.......ccccecrsercerrereeesesmssessessesssssessessessessssssssssssenns 3
Endress+Hauser Canada........... .. 44
Electrozad Supply COMPany ......ercrrsnnsenssesssesssesssesssssssnns 16
Provincial CoNtrols......cccocrcrcreencrcre s 19
Vanko Analytical & Instrumentation Specialists................... 20
WIKA Instruments Ltd .......ccocoovvreernermrcsssnessessessessssessessennes IFC
Westech Industrial Ltd.......cccoeeiviicrcrcrceccssseses e 4
Optical Instrumentation, Fiber Optical

Electrozad Supply COmMpPany ......ciecrcecssessessessesssssnsssesses 16
Provincial CoNtrols......ccceccicirsmrerscrcre e 19

Orifice Plates

CB Automation INC ... IBC
[0 T AVIT @01 i 7] I3 1N o 3
Everest Automation INC.....rcrccercercrcer s 13
Inland Valve, Formerly SIS........ i rivnrcrrennenssessesssesssesssessens 17
Lakeside Process Controls Ltd ........cccceevrecmiirncmscennceesccescennnns 14




PRODUCT CATEGORY/SUPPLIER

Mac Weld Machining Ltd........ccverinrrnrcrceseseseses s BC
Provincial CoNtrols......ccoovicrnrrerererssssessee e sesse s ssessssssesnnsees 19
SPS Industrial & Instrumentation Specialists.. ....18
WIKA Instruments Ltd .......ccocoeverenrnrseesesessennens .IFC
WaAJAX utierrrrrsirssnssssssnnssssssssssnsssnsssssssnsssnsssssssnsssnsssssssssssnsssnsassnssnssssns n
Panel Heaters

CB Automation INC ... IBC
Panel Meters, Analog

Davis CoNtrols LEd.......cccuerierrmscismnsessissessesssesssssessessesssesssssessesenas 3
Electrozad Supply Company .......rmrccnnnencesssssssesssssssssenes 16
Heaters Controls & Sensors Ltd .........ccceeeveersrcencesseesesessenens 15
Inland Valve, Formerly SIS........ e s 17
Provincial CoNtrols......cooircrceccscsstressee s ssesse e 19
SPEC (Sarnia) Limited ... sessse e ssesenas n
SPS Industrial & Instrumentation Specialists........cccccecreerennes 18
Veronics INStruments INC.....coovcreernecrerrere s se s sennes 16
WaAJAX utietrrirsnrssssssessenssssssssssnsssnsssssssnsssnsssssssnsssnsssssssnsssnsssnsassnssnssssns n
Panel Meters, Digital

CB Automation INC ... IBC
Canacoppas....ccceeeees ...18
Davis CoNtrols LEd.......cccuercerrreeinmsersessessesesessssessessesssesssssessesenas 3
Electrozad Supply Company ... .16
Everest Automation Inc................ 13
Heaters Controls & Sensors Ltd . .15
Inland Valve, Formerly SIS........ i rvercrrcrrseercess e ssssessssnnes 17
Provincial CoONtrolS......cooiercrrcrcrerr e s 19
SPEC (Sarnia) Limited .......cccccvvrrvmrcrnrenrcerssssssesssssssesssssssesssesssns n
SPS Industrial & Instrumentation Specialists.......cccccevvvcerriinnnn 18
SRP Control Systems Ltd ........cccooiimrrncrsenssnsessesses s ssesesesenas 8
Veronics INStruments INC.....cvceicinernennsss e sssss s 16
WIKA Instruments Ltd .......cccocveremrcrsensnnsensessesssssessessessesssssns IFC
WA X e tuerrrnerrrsnressnenessnsesssssessnssessnsessssasssnssessnessssnesssnsesssnsssssnessnsesssnns n
Panels Instrument

CB AUtomMaAtion INC ... s IBC
Endress+Hauser Canada ........cccceeceeeriennerressescsssssssssessesssssssssenns 44
Electrozad Supply Company .......rrcnnnessessssnsssesssssssssenes 16
Inland Valve, Formerly SIS.......ivrrrcrrseessesssessseessssssssssnns 17
Provincial Controils............... .19
SPEC (Sarnia) Limited ... seessese s e sssesssessnes n
SPS Industrial & Instrumentation Specialists.. .18
Veronics INStruments INC.....cvcvcerceeceesessssessssessessessss e sssssessennes 16
WIKA Instruments Ltd .......ccocooinmnmnmnsnnnnnnnnssssssss s sessessenas IFC
Westech Industrial Ltd......cccooverrerserrssesssnessessessessssssessessessessenas 4
Pinch Valves

Conval Process Solutions INC......ccccercereerceesessessessessesssesssssssennes 12
Everest Automation INC......coeieirccinncrrcre e 13
Inland Valve, Formerly SIS........ e cers s ssnessneenes 17
PLC Programming Services

Davis CoNtrols Ltd.......ccceerierrrssismsssssessessesssessssssssessesssssssssssessenas 3
Electrozad Supply COMPANY .....cccccerrveerrveerrssenesssesssnssssssssssnsenes 16
Everest Automation INC.....rceccceccrcrsrcer e 13
Inland Valve, FOrmerly SIS..... e rcerssceessneessssssssnsenns 17
Lakeside Process Controls Ltd ..........ccceeerercersmssessessessssessennens 14
Provincial CoNtrols.......cocvcivinrnnrssnsssnsererssssss s 19

34

Pollution Instrumentation

Everest Automation INC......cccivivricninsnnisr s 13
Lakeside Process Controls Ltd ... ...14
SPEC (Sarnia) Limited ... n
Vanko Analytical & Instrumentation Specialists................... 20
Westech Industrial Ltd.......ccccoorininnninnnsnsnssessessssssnnens 4
Power Instruments

[OF=] g T=T oo o] o 1 -3 S 18
Davis CONtrols Ltd.......cccceemrrmrnersensessssssesssssessssssssssssssssssesssssssssssnnns 3
Electrozad Supply COMPaNy .....vimrnernnsennseessssesssssssssesenes 16
Lakeside Process Controls Ltd .........cccccverrerremrersnsessesssssssssensens 14
Provincial CoNtrols........cciciccicincircescsesssesssssssess s ssessssssnes 19
Swagelok ONtario ... e 15
Power Supplies

(0 237-XT] foT0 aF=1{ To] o TN [ oS0 IBC
Davis CoNtrols Ltd.......ccccevriirserrerserssesessessessessssssessessessesssssssssessenss 3
Electrozad Supply COmMPany .......rvnnsnnsesssensseessesssssssnes 16
Heaters Controls & Sensors Ltd ........cccocrvrcevreriensensescessensennens 15
Provincial CoNtrols......cccecrrrsmrserrerssressese s s sse s e ssssssssssssees 19

Power Supplies, Instrument

(@ 23-XT] foT0 g F=1 o] o TN [ oS0 IBC
Davis CoNtrols Ltd.......cccceeriircersercerssesessessessessssssessessessesssssssssessens 3
Electrozad Supply Company ...... ... 16
Heaters Controls & Sensors Ltd ........cccocrvvcevrcniinnersescesseesennens 15
Provincial CoNtrols......cccrcrirsmrserserrsrse s s sessse s s s sssssssssensess 19
Westech Industrial Ltd.......ccccoeeceivrienrrsrceccrererces e 4
Power Supplies, Standby & Uninterruptable

CB Automation INC ... IBC
DNV T @] 31 4 o F- I o 3
Electrozad Supply COmMpPany .......ccirrrscssessessessesssssssssesses 16
Heaters Controls & Sensors Ltd ........cccccvevrmrersnnsessessessnesnnsnns 15
Provincial CoNtrols......cecrricerrercer s ces s sss e sneas 19
Pressure Calibrators

Davis CONtrols Ltd.......ccccecriircerserceesesmssessesssssssssessessessessssssssssssenns 3
Endress+Hauser Canada ........cccueeeerersersmsssssesssesssssssssssssessenns 44
Everest AUtomMation INC......ccciecicirrcncsnrres s 13
Heaters Controls & Sensors Ltd .........ccocverrmrernnnnersessessacsnnnens 15
Provincial CoNtrols......ceeiircerrerceecerersssse s sne e sneas 19
SPEC (Sarnia) Limited ......cccvrvceerierrrveerrressrvesssssssesssssssssesssnsenas n
SRP Control Systems Ltd.......cccocevvmrrrrrnrcsrcrrserseesssesseessesssenns 8
Veronics Instruments Inc.... ... 16
WIKA Instruments Ltd..... ... |IFC
Westech Industrial Ltd.......ccceoeecrcicrersecercrsssesses e 4
Pressure Controllers

Davis CONtrols Ltd.......ccoceervmrnmrrerremsesessessessesssssssssessessessssssssssssenns 3
Electrozad Supply COmMPany ......civrcrnecssessessessesssssnsssessens 16
Everest Automation INC......ccrerecrcrrere e 13
Heaters Controls & Sensors Ltd ........cccocvereeercrsenncnsessessnesennens 15
Inland Valve, Formerly SIS........ e 17
Lakeside Process Controls Ltd ..........cccocreremecrsensensessessnesennens 14
Provincial CoNtrols......cccvcrircereerscrcr s 19
SPEC (Sarnia) Limited ... ssessnenns n
SRP Control Systems Ltd ... 8
Veronics INStruments INC....ocecercercersessesses s sssssssssssennes 16

WIKA Instruments Ltd
Westech Industrial Ltd




PRODUCT CATEGORY/SUPPLIER

Pressure Indicators & Gauges

CB Automation INC ...
Conval Process Solutions Inc.. -
Davis Controls Ltd.......ccrirccrrcrirrerressesses s sess s ssne s
Everest Automation INC..... i
Heaters Controls & Sensors Ltd ........cccovevcrvcercrscnncnsceescnnnnns 15
Inland Valve, Formerly SIS........ s s ssnsenes 17
Lakeside Process Controls Ltd ........cccccrvmrcmicercmscnnseenceescnnnnns 14
Provincial Controls...... s 19
SPEC (Sarnia) Limited ......ccccciiiirmrcmisnscesscenssssssssssssssssssssssnnns 1
SPS Industrial & Instrumentation Specialists......c.cccccevcriennne 18
Veronics INStruments INC.....ocevcenrcennscennsers s sesssssesessns 16
WIKA Instruments Ltd ... sesseennes IFC
WQJAX . eitrirerssnesserssnnsssesssnssnsssssssssssnsssssssssssssssssessssssssssssssssssssssnnssnnssasss n
Westech Industrial Ltd........ccooorcrccrcrcercer e 4
Pressure Instrumentation

CB Automation INC ..t IBC
Conval Process Solutions Inc.. 12
Davis Controls Ltd....... s e 3
Endress+Hauser Canada....... .44
Electrozad Supply Company .. ....16
Everest Automation INC.....irvcirrccrnncee e e 13
Heaters Controls & Sensors Ltd ........ccvrccicirccrrcnnccrcencnnnns 15
Inland Valve, Formerly SIS...... e sesse e 17
Lakeside Process Controls Ltd ........ccccrvrrcmiiirccnncnncnncecscennnns 14
Mac Weld Machining Ltd........cccoeiiinrrrnsrcesesesseses s BC
Provincial Controls...... s 19
SPEC (Sarnia) Limited .......cccccvvrrimrrnrnerrceessenessesssssssesssnssssssssessns n
SPS Industrial & Instrumentation Specialists......c.ccccceecereenne 18
SRP Control Systems Ltd........cccovrvmrrrersenrrseserer s sesesesenns 8
SWagelok ONtario ... 15
Veronics INStruments INC....covcivcvenrcennncenrsers e esesssesesnns 16
WIKA Instruments Ltd ... sesseennes IFC

Pressure Regulators

(01 237-XU] feT0 g F=1{ To] o T | o o0 IBC
Conval Process Solutions INC......ccocivercrcercessessessessesssesesesennes 12
Davis CONtrols Ltd.......ccoverrrrrrressmnssssessessesssesssssssssssessssssssssssssssnas 3
Everest AUtomation INC......uciiciiimicmssnnsesscnssee s ses e ssnnanes 13
Inland Valve, Formerly SIS........ s scesssneenes 17
Lakeside Process Controls Ltd..........ccceervercenrrcenscssesssnessenens 14
Provincial CoNtrols......ccooierrrerrerseressrssesseesseses s ssessssssssssssssees 19
SPEC (Sarnia) Limited .......cccccvvmrrmrrnrrenrresssssessessssessesssssssssssessns n
SPS Industrial & Instrumentation Specialists......c.ccccceecereenne 18
ANV TeT=Y o] /@@ 01 - 4T o RS R 15
WIKA Instruments LEd .......ccocvovemerrcessensnsssssesseessssesssssessesssenas IFC
WaAJAX utiierienssnrsssnsssessensssssssessesssssssssssnsssnsssssssnsssnsssssssnnssnsssnnsssnssnsasnns n
Westech Industrial Ltd.......cccoorereinerercrcssessessesses s ssssessennens 4
Pressure Snubbers

(O 237-XU] fe70 g F=1{ To] o T | o oJ0 IBC

Conval Process Solutions Inc.. .
Davis Controls Ltd....... s 3

Everest Automation Inc...... w13
Inland Valve, Formerly SIS.... w17
=0 7YV T Ted -] I @Co] o] d o 13 19

SPS Industrial & Instrumentation Specialists........ccceeceecerenes 18
WIKA Instruments Ltd ...t ceseeenes IFC

Pressure Switches

CB Automation INC ...t
Conval Process Solutions Inc.. .
DavVvis Controls Ltd.......cccvrrecrrcirnirrerres s sesssesssesssnnseess
Endress+Hauser Canada ........cccocrvcrrvernrernsennsesssesssesssesssesssnnens
Electrozad Supply COmMpPany .......cccirerceecmssesssssessesssssssssessees
Everest Automation INC.....rcrccercrcrrer s
Heaters Controls & Sensors Ltd ........ccccccevemrvnrcmnsnnsenssenssennnnns 15
Inland Valve, Formerly SIS........ e sseeseennes 17
Lakeside Process Controls Ltd ........cccccevrrvmninrcmnsennsennsenssennnnns 14
Provincial CoNtrols.......rccrccrcrcer s nnes 19
SPEC (Sarnia) Limited ... ssessneens 1
SPS Industrial & Instrumentation Specialists.......cccccvvveerinenn 18
WIKA Instruments Ltd ........ccooovrcrivrnirnserrsescersessesseessessenenes

Westech Industrial Ltd....
Pressure Transducers / Transmitters

CB Automation INC ...t IBC
[OF=] 3 T=T oo o] o 1 =3 18
Conval Process Solutions Inc.. 12

Davis Controls Ltd.........crorcrcireercer e ee e 3
Endress+Hauser Canada ........cccevcrrverrvennsernsesnsesssesssssssesssesssnnens 44
Electrozad Supply COmpany .......rvnnnnnsessseesseessesssessnnes 16
Everest Automation INC......cicirrccrsccrrrrr e 13
Heaters Controls & Sensors Ltd ........cccovrecrivnncmncnncenncnscennnns 15
Inland Valve, Formerly SIS........rivrrcrrernesssessesssesssessssssens 17
Lakeside Process Controls Ltd ........cccervmvvmncnncnncnnceescennceennns 14
Provincial CoNtrols...... e ses e ses e sees 19
SPEC (Sarnia) Limited ......cccvivcrrierrrcerrsveesrvesssssesssesssssessssneeens 1
SPS Industrial & Instrumentation Specialists........ccceceveerennen 18
SRP Control Systems Ltd.......ccccccevvvmrrvsenrnvenrresssseesssesssssesessnsenes 8
L3V Te =] [o] 1@ 01 7= o o RSSO

WIKA Instruments Ltd .......cccoocrecrccirccrccrcescererces s ceseeenes
Westech Industrial Ltd....

Programmable Logic Controllers

[ T AVIT @01 i 7] I3 1N o
Electrozad Supply Company ..

[ SAVTZ=1S XU ] o] o 0 =1 i To) o T [ o of
Heaters Controls & Sensors Ltd ........cccoocrecmvcnccnccnncennscnscennnns 15
Inland Valve, Formerly SIS........ s ssesssensens 17
Provincial CoNtrols......rccrccrcercercsee s ne s 19

Proximity Sensors

CB Automation INC ...t IBC
Davis Controls Ltd.........cciicricircerccr e e e 3
Electrozad Supply COMPaNY ......ccccvrverrrernrvensssessssesessssesssnsenes 16
Everest Automation INC.....rccricercrcerrerc s 13
Inland Valve, Formerly SIS.....ivrrrerererrseesssseesssssessneenes 17
Provincial CoNtrols...... e ses e sees 19
SPS Industrial & Instrumentation Specialists.......ccccccvvverrienns 18
Pumps, Chemical Injection

CB Automation INC ...t IBC
Everest Automation INC.....rccrccrcrcerrer s 13




PRODUCT CATEGORY/SUPPLIER

Inland Valve, Formerly SIS......irercerrrrrseessesssesssssssnsesssesnes 17
SPS Industrial & Instrumentation Specialists......c.cccccevcereenne 18
Veronics Instruments INC.....cccccvcvvccerccenisesssennenns ... 16
Panel Heaters ......ccccceeereevennnes ... Air
CB Automation Inc ......cceccercvvnnnns ....IBC
Heaters Controls & Sensors Ltd ........cccecveervmrnernenseeseesssessennens 15
Inland Valve, Formerly SIS........ i ivrrcerrcrrseerceseseesssessssesssennes 17
Provincial CoNtrols......cooieirrrcrcrere e s 19
SPS Industrial & Instrumentation Specialists........ccccceceverennes 18
Pumps, Metering

CB Automation INC ... IBC
Everest Automation INC..... e 13
Inland Valve, Formerly SIS........ i ivrrcrrcrrseercess s ssssessssnnes 17
SPS Industrial & Instrumentation Specialists......c.ccccceeeerenenne 18
Veronics Instruments INC.......occvciccirccinnircesssessesssesssee e 16
WaAJAX . uiriersrerrserssersssesseessnssssessnessnssssessssssnsassessssssnsessessssssssessenssnnsnsessn 1
Westech Industrial Ltd.......ccoovcreicercrsersesessessesses s ssessesesenas 4
Pushbuttons

CB Automation INC ...
Electrozad Supply Company ...
Provincial CoNtrols......cooircrceccrcrsesessee s ses s ssessessesnens
Radiation Instrumentation / Nuclear

Everest AUtomation INC......cccevciiimrcmnssnssssnsse s ssas s 13
Lakeside Process Controls Ltd .........ccocovveereernennes .14
Vanko Analytical & Instrumentation Specialists................... 20
Recorders

Davis CoNntrols Ltd.......cccuercerrmreismnsessissessesesesssssessessesssesssssessessenas 3
Electrozad Supply Company .......mrcnnncncesssssssesssssssssenes 16
Everest Automation INC.....rceeceecercisrcer e 13
Heaters Controls & Sensors Ltd ........ccccrvvvemnnmnsnnsessessnsssssnnnnns 15
Provincial CoNtrols......ccoiicrrrrcssssssssrssessessseses s ssessssssssssssessees 19
SRP Control Systems Ltd.......ccccccvvvemrrvmrrnesrsseessssessssesssssesssssenes 8
Veronics INStruments INC.....cvcvceiceeceesessesessssessesses s ssesssssssennes 16
WIKA Instruments Ltd .......cccooinmrmnmnsnnnnnnnsesssssss s IFC
W AX utiserrrserserssesssssessssssssssssssssssssssssssssssassssssssssassassessesassnsssssssnssnssnns 1
Regulators, Back Pressure

CB AUtomation INC ... nnes IBC
Davis Controls Ltd........coueinmnmrmrsmsssssnnsersessssssssssessesssssssssssesenas 3
Everest Automation Inc... .13
Inland Valve, Formerly SIS........ w17

Lakeside Process Controls Ltd... .14
Provincial Controils...................... ....19
SPEC (Sarnia) Limited ... seescess e ssesssesssesnnes n
SPS Industrial & Instrumentation Specialists......cccccccvvccerrrnens 18
SWAGgEIOK ONLAriO ..ccceceeecrrrererree e s e sse e nnes 15
WIKA Instruments Ltd ... sseesseennns IFC
Westech Industrial Ltd........ccoooricrccrcreser e 4
Regulators,Differential Pressure

CB Automation INC ... IBC
Davis Controls Ld........icrrrrrcrree s 3
Everest Automation INC.....iicrncrrcer e 13
Inland Valve, FOrmerly SIS..... e rressscsesssesesssssessneenas 17
Lakeside Process Controls Ltd ........ccccrvcmrccmiinrccrrcnncnscenscnnnns 14
Provincial CoNtrols...... s 19
SPEC (Sarnia) Limited ... ceessessse e sssesssessnns n
SPS Industrial & Instrumentation Specialists......cccccccvvvcerrrnens 18

36

WIKA Instruments Ltd .......ccccocvverrrnensmecsssssensessessssssessessessenns IFC
Westech Industrial Ltd.......cccerrccriicererseccercsssese e 4
Regulators, Flow

CB AUutomation INC ... IBC
Conval Process Solutions Inc... 12
Davis CONtrols Ltd.......ccoceemrvmrnmrrerrerresrssessessesssssssssessessessssssssssssenss 3
Everest AUtomation INC......cccicicicecncsinnsrrses s 13
Inland Valve, Formerly SIS........ e 17
Lakeside Process Controls Ltd ..........cccecreeremerersenncssencessnessennens 14
Provincial CoNtrols......coceicierrrscscrs s 19
SPEC (Sarnia) Limited ... sersees e e ssessseens n
SPS Industrial & Instrumentation Specialists.......ccccccvvveerinnnn 18
WIKA Instruments Ltd .......ccococvvrirressmncsssssensessesssesessessessenns IFC
WAJAX . uiriiriiriseraersseessessseesssesseessnesssessnessnessssssnsesnsssssssnssssssssessnnssnsenns 1
Westech Industrial Ltd.......cccoervicencrcrcrecrereres e 4
Regulators, Pressure

CB Automation INC ... IBC
Conval Process SoIUtions INC......cccoccrcereernerneesssessssssssessesssssnnnns 12
Davis CoNtrols Ltd.......cccceerimrcercerseesesessessessessssssessessessessssssssssssenns 3
Everest Automation Inc... 13
Inland Valve, Formerly SIS........ w17

Lakeside Process Controls Ltd ... .14
Provincial Controls.......cccceceeueuen. .19
SPEC (Sarnia) Limited ......occvrveirrersrvesrrveessresssssssssssssssssesssnsenes n
SPS Industrial & Instrumentation Specialists........cccccecereerenen 18
RS3VVZ= e [=1 L] LQ@ ] 51 =1 o 2 15
WIKA Instruments Ltd .......ccoceevvrrerseesmscsssssessessessssssssssssessenes IFC
WaAJAX . utreneriireseraeraseessesssessssessessssesssessnsssnesssessnsssnsssnsssnsssnsssssssnsnsnsenns n
Westech Industrial Ltd.......cccoeeeeriicensscscscesssssessessesseesessessennens 4
Regulators, Temperature

Conval Process SoIutions INC......ccccceevevcerrersesssscssessessessesssessennes 12
Everest Automation INC......crececcrcrreree e 13
Inland Valve, Formerly SIS........rivrrrrenresssesssesssesssesssessens 17
Lakeside Process Controls Ltd ..........ccccuemnrrmnmrsnnsnssessessassnsanns 14
Provincial CoNtrols......ceeirrcersessessss s s sesse e se e sssssssssessees 19
SPEC (Sarnia) Limited ... n
SPS Industrial & Instrumentation Specialists........cccceeereerennen 18

WIKA Instruments Ltd
Westech Industrial Ltd

Regulators, Temperature & Pressure
Davis Controls Ltd.......rccrcrcrcer st ee e 3
Everest Automation Inc...... 13

Inland Valve, Formerly SIS........ wal?
Lakeside Process Controls Ltd ..........cccceevrrrmnnmrsnnsnssessessassnnanns 14
Provincial CoNtrols......cceeirrcerrerceecsssessesse s ses e sse e sssssnsssessees 19
SPEC (Sarnia) Limited ... n
SPS Industrial & Instrumentation Specialists........ccccceveveernnen 18
WIKA Instruments Ltd .......ccocooiinninmnmnnnnsnnssssessssssessessenes IFC
Westech Industrial Ltd.......cccoeeeiiicercescscsccsssssesses e ssessesennens 4
Regulators, Vacuum

Everest Automation INC.....icrccccrr e 13
Inland Valve, Formerly SIS.....rrrrerrrceesrseessssessssseessneenes 17
Lakeside Process Controls Ltd ..........ccccoerercmssessensessessensasssnnnens 14
Provincial CoNtrols......ccciinininrrssrsss s 19
SPEC (Sarnia) Limited ...t 1
SPS Industrial & Instrumentation Specialists.......ccccccvvvcerrinnns 18



PRODUCT CATEGORY/SUPPLIER

Rentals Instruments / Systems

Davis Controls Ltd........ccoveinnnmnmnnmnnniniensssssssssssesssssssssssenns 3
Inland Valve, Formerly SIS.... w17
Provincial Controls.......cciirnsnnnnnssssssssss e 19
SPS Industrial & Instrumentation Specialists......c.ccccceveeriennne 18
Veronics INStruments INC......cocvinnernnnssssnssssnsesssss s 16
WIKA Instruments Ltd .......cccvoverecrmnsmnsmnssssesssessssssssssessssssnnns IFC
Westech Industrial Ltd.......cccoovvininmnnnsnnnnsnnsssss s 4
Repair Instrument Service

Conval Process Solutions INC.......ccociirnnnnssnssnnsnsessssssssnnnes 12
Davis CoNtrols Ltd.......cccuerrrrrmsmssmsssssessessessssssssssssssssssssssssssssssssnss 3
Heaters Controls & Sensors Ltd ..., 15
Lakeside Process Controls Ltd ..........ccceemrersmrsersnnsessessssssessnnens 14
Provincial CoNtrols......rccricirrresrsee s s sssessnssnes 19
SPS Industrial & Instrumentation Specialists......c.cccccceecreenne 18
SRP Control Systems Ltd .......coccivmiccmrimncsncnssssssssssscnsssesssssenes 8

Veronics Instruments Inc....

WIKA Instruments Ltd .... .IFC
Westech Industrial Ltd........ccoooicrccrcrcrcrr e 4
RO (Reverse Osmosis) Membrane Filtration

Provincial Controls...... e 19

Rupture Discs

Heaters Controls & Sensors Ltd .... -
Lakeside Process Controls Ltd..........ccccerveicensnsenccrsessssessenens
Provincial CoNtrols...... e
SPEC (Sarnia) Limited .......cccccvverimrrnrrenrreessnnessessssessssssnssssssssesans
SWagelok ONtario ...

Safety, Interlock System, Showers

Davis Controls Ltd....... s 3
Electrozad Supply COMPaNny .......reevesnensessessesssesssssessesens 16
Provincial Controls...... s 19

Sampling Systems

Endress+Hauser Canada ........ccoceeceeeervmrnmrsessesssssssssssessessssssssnnns 44
Electrozad Supply COMPaNy .......ccocvreercessessessessessssssssesseses 16
Everest Automation INC..... e 13
Inland Valve, Formerly SIS....... i rvrrrrcrrseercess s ssseessssnnes 17
Lakeside Process Controls Ltd .........cccceerrcrsernersenscrsessssessnnnens 14
Provincial CoNtrols......cooiercrceesscscsstreres s ssessessesens 19
SPEC (Sarnia) Limited ... orerererrrreresesse s s sssessesenns n
SPS Industrial & Instrumentation Specialists. .18
Swagelok ONtario .......ccvcrrccrcreceecereeeeeens .15
Veronics Instruments Inc.... ....16
Westech Industrial Ltd.......ccccooeeieiererccrescresesseesese s 4
Sanitary

CB AUtomMaAtion INC ... IBC
Inland Valve, Formerly SIS....... i rvrrrcrrsercess e ssssessssnnes 17
WIKA Instruments LEd .......ccocoovemrrrcrsrrnnnsessesseesesessessesseeseens IFC
Westech Industrial Ltd.......ccocvcreicerercessencssessesses s ssessesesenas 4
Scada Systems

CB Automation INC ... IBC
Davis CoNtrols LEd.......ccoeevrrrrerrersmrssssessersessessssessessesssssssssssessenas 3
Electrozad Supply COMPaNny .......cccocvereersesssssssssssessssssssssseses 16
Heaters Controls & Sensors Ltd ........ccccevvvemnsmisnnsessessnssssnnnens 15
Lakeside Process Controls Ltd ..........ccceeerercersmrsesscssessssessennens 14
Provincial CoNtrols.......occinrnnrsnsssnseressssssss s 19

Scada Systems Engineering Service

CB Automation INC ... IBC
Electrozad Supply COmMpany .......nnnnnnsesssesssesssesssssssnns 16
Heaters Controls & Sensors Ltd ..........cccvvvrmnnrnnnnnsensessssnsnns 15
Lakeside Process Controls Ltd ..........ccceereerrmrsessensessessensasssnnnens 14
Provincial Controls.......cccociinnnnnsnnnssssssnss s 19
Sensors, Analytical or Chemical

Endress+Hauser Canada ........c.occrrrrmnnnsninnnsessesssssssnsssssessenns 44
Electrozad Supply COmpany .......innnennsesnsesssesssesssesssnns 16
Everest Automation INC.......ccivrirrcninnnnn s 13
Heaters Controls & Sensors Ltd ........cccccvevrmrcrsnssessessessnsssnssnns 15
Lakeside Process Controls Ltd ......ccccccivmivninnnimnsnnsenssenssennnnns 14
Provincial CoNtrolSs......ccceccrvrsmrseeserseresesse s s ssessessssssssssssees 19
SPEC (Sarnia) Limited .......cccoccrrvimrierrrrerrseesssses e ssssssssssssssnens n
WAJAX . uiriutriiriersersseesseesseesseesseessaesssessnessnsssssssnsesasssnsssnssssssssnssnnssnsens 1
Westech Industrial Ltd.......cccoeecenvrvncnrrcrccssreres e 4
Signal Conditioners

CB Automation INC ... IBC
DAV I @] 31 4 ¢ o E-30 I o 3
Electrozad Supply Company .. .16
Provincial CoNtrols......cocrcrrrsmreeserrrresssssessessessse s s ssesssssssnsess 19
WIKA Instruments Ltd ........cccovvvrvrrncencnsessesses s sessessennns IFC
Smoke Detectors

Electrozad Supply COmMPany .......irrrerrsssessessessessssssssessens 16
Provincial CoNtrols......cocecrrrsmrseeseerrresssse s s s e sssssssssensees 19

Software, General

Davis Controls Ltd.........cccricrcerccrcercercer e e e 3
Electrozad Supply COmMPany .......ccoirrreecsssessessessessssssessessens 16
Provincial CoNtrols......rccrccrcrccr e nesnes 19

Solar Power Systems

Electrozad Supply COmpany .......rvnnnnennsessseessesssesssessnnes 16
Provincial CoNtrols......ceiiicerrerceeceese s ssssne e snees 19
Westech Industrial Ltd.......cccooeecrircrerrcceecrsse e 4
Solenoid Valves

Conval Process SOIUtions INC......ccccccrcerserrernersssesssssssseesesssesnnnes 12
Davis CoNtrols Ltd.......cccceeriircereercessesmssessessessssssessessessessssssssssssenns 3
Electrozad Supply COmpany .......rvnnnnnsesssesssesssesssessnns 16
Everest AUtomMation INC......ccciiciccirccncsinrsess s 13
Inland Valve, Formerly SIS........ e sseeseesnes 17
Lakeside Process Controls Ltd ..........cccocreeremerensenscssessessnesennens 14
Provincial CoNtrols......cccoiiererscscre s 19
SPS Industrial & Instrumentation Specialists........ccccecevcerennes 18

Veronics Instruments Inc...
Westech Industrial Ltd........cccccrvvmricmncnnnnncnscssserseesssesssesssesssenns 4

Sound & Hearing Instrumentation
Electrozad Supply Company ..
Veronics Instruments INC.....iicircrrcrcrrr e

Space Heaters, Explosion.Proof

CB AUutomation INC ... IBC
Electrozad Supply COmMPany ......cccovcrrrseesemssssssssessesssssnsssssnes 16
Speed Controls & Variable Frequency Drives

Davis CONtrols Ltd.......ccccerrimrsersessnsssssmssessessssssssssssssssssessssssssssssenss 3
Electrozad Supply COMPaNY ......ccccvcverrrerrrvensssessssnsessssesssnsenes 16
Provincial CoNtrolSs......ccceceiricerserseccssssssesse s se e sssssnsssnsseas 19




PRODUCT CATEGORY/SUPPLIER

Speed Sensors

Davis Controls Ltd........ccoueiimnmnnnnmnnninnssssssssss s ssssenns 3
Electrozad Supply Company ... ....16
Veronics INStruments INC......ccocvmivnernennssssnsss s 16
Strain & Stress Instrumentation

Davis Controls Ltd........ccueiimnmnmnnmnnninnssssssssssss s sssenns 3
Mac Weld Machining Ltd.........rircrrcrrccrcee e BC
WIKA Instruments Ltd ... IFC
Strain Gauge

CB Automation INC ... IBC
[OF=] g T=T oo o] o 1= 1= 18
Davis Controls Ltd........cccvvrvirrrrrisensersissessessessssessessesssessessessesenas 3
WIKA Instruments Ltd .......ccocvoiemreressensnsssssesseesssssssssessessnens IFC
Surge Protection
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Conval Process Solutions INC......ccocvvveercercessessensessesssesssessenes 12
Electrozad Supply Company .......rnccnnncncsssensseesssssssssnnes 16
SRP Control Systems Ltd........cccovrvrrrrensnrnseserses s sesesesenas 8
SWagelok ONtario ... 15
Tank Gauging Systems

Conval Process SOIUtioNns INC.....cccccvvereerseeresssssnsssssesssesssssssnnnes 12
Davis Controls Ltd........ccvvrvereerrrisensennensesseseessssessessesssessessessesenas 3
Endress+Hauser Canada......... .44
Electrozad Supply Company ... .16
Everest Automation Inc.......... .13
Inland Valve, Formerly SIS........ w17
Lakeside Process Controls Ltd ..........ccceemrcrcersersensersessnsessnnnens 14
Provincial CoNtrols......uoiircrceecscscsstsserses s ses e e ssesens 19
SPEC (Sarnia) Limited ... sessse e ssesenas n
SWAGEIOK ONLAriO ..ccceecececrercrer e sne s anes 15
WIKA Instruments LEd .......ccocooverrrrccrsennrnsessesseesesessessesesseens IFC
Westech Industrial Ltd.......ccocvcrvicercrscsssscssessesses s ssessesesenas 4
Tank Inventory Systems

[OF=T T=Toto] o o - 130T 18
Conval Process Solutions INC.......ccocvoererreercsssssnnssssesssesssessennes 12
Davis CoNtrols Ltd.......ccceercrrrmreisnnsersessessesesesssssessessesssessssessesenas 3
Endress+Hauser Canada ........ccoceeceeeervmnnersessesssssssssssessesssssssssnnns 44
Electrozad Supply COMPaNy .......ccocvcrveeseessessessessesssssssesseses 16
Everest Automation INC..... e 13
Inland Valve, Formerly SIS..... w17
Lakeside Process Controls Ltd .14
Provincial Controls......... ....19
SPEC (Sarnia) Limited ... s s e sesenns n
SWAGgEIOK ONLAriO ..ccceecececrrrerer e ene e nnes 15
Telemetry Systems

CB Automation INC ... IBC
Davis CoNtrols LEd.......cccuererrnmrersmsssssessersessesssssessessesssssssssssssenas 3
Everest AUtomation INC......cccvciiimicnnssnssssrs s sssnsnes 13
Lakeside Process Controls Ltd ..........ccceeercrsersersenseeseesssessnnnens 14
Provincial CoNtrols......cooiircrcecscscsstsseree s ssessessesens 19
Temperature Calibrators

Davis CoNtrols Ltd........cceerierrmreisensessessessesssessssessessesssessessessesenas 3
Endress+Hauser Canada ........ccoceeceeemrnmrnersessesssssssssssessessssssssnnns 44
Heaters Controls & Sensors Ltd ........ccccevercernmrcenscsseesssessennens 15
Inland Valve, Formerly SIS....... e s enesnes 17

38

Provincial CoNtrols...... s snees 19
SPS Industrial & Instrumentation Specialists........cccccveevrcnnnne 18
SRP Control Systems Ltd ........ccccovvvrvrnrcrncssssesses e sssssesesnens 8
Veronics Instruments Inc.... ...16
WIKA Instruments Ltd..... IFC
WAJAX . utriiriiriseraerseesseesseesssesseessnesssessnsssnssssessnsssnsssssssnsessssssessnsesnsens 1
Temperature Controllers, Electronic

CB AUutomation INC ... IBC
Davis CoNtrols Ltd.......cccceerimrcersereeesesessessesssssssssessessessessssssssssssenns 3
Electrozad Supply COmpany .......rrnnnnennsessseessesssesssessnnes 16
Heaters Controls & Sensors Ltd ........cccocvereeecrienccnsensessnesennens 15
Inland Valve, Formerly SIS........ e 17
Lakeside Process Controls Ltd ..........cccocreremerersensensescessnnsennens 14
Provincial CoNtrols......cccvicicrerncrere s 19
SPEC (Sarnia) Limited ... sersees e ssessseens n
SPS Industrial & Instrumentation Specialists.......cccccvvvceerinnns 18
SRP Control Systems Ltd ........cocovivrvrnrcrccrsssesses e cessesesaens 8
Veronics INStruments INC....ceccrcrsernerseereescsese s ssssesennes 16
WIKA Instruments Ltd IFC
WAJAX . uiriiriiriereersseessessseesssesseessnesssessnessnessssssnsssnsssssssnsssnssssessnnssnsene 1
Temperature Controllers, Pneumatic

DAV @] o1 4 o E-0 IR o 3

Electrozad Supply Company ...... ... 16
Heaters Controls & Sensors Ltd .... ....15
Inland Valve, Formerly SIS........rivrrrrernessersses e ssesssessnns 17
Provincial CoNtrols.......rccrcercrcer e nees 19
SPEC (Sarnia) Limited ... ssessneens n
SPS Industrial & Instrumentation Specialists.......cccccvvveerinnnn 18
Veronics Instruments INC.....orvcrrccerrceerrer e 16
WIKA Instruments Ltd ... cessennes IFC
Temperature Indicators, Electronic

CB Automation INC ... IBC
Conval Process Solutions INC......cuvcevcercmrsenseercess e ceesceeesaeens 12
Davis Controls Ltd........cccrecrccrcrccrcer e eeseens 3
Electrozad Supply COmMpPany ......cccumrrseesmsssssessessesssssssssssses 16
Everest Automation INC.....ccrcrccercsercereer s 13
Heaters Controls & Sensors Ltd ........cccoccveecmerersessessessessasssnnnens 15
Inland Valve, Formerly SIS........... 17
Provincial Controls............... .19
SPEC (Sarnia) Limited ......cccccricrrirnrreeserserscee s e sesssnesnes 1
SPS Industrial & Instrumentation Specialists........cccceceveerennen 18
SRP Control Systems Ltd.......ccccccrvvirrvcmrnvnnrreessseessseeesssesessnsenes 8
Veronics Instruments INC.....ccicirccrscrcrr e 16
WIKA Instruments Ltd ... ceeceseeenes IFC
WAJAX . teeurrrmrsensmsssnsenssesssssssssssssssssssssssssssssssssssnsesssssassessesssssssssasssssannes 1
Westech Industrial Ltd.........coomiircrncnrcercrrcre e 4
Temperature Indicators, Pneumatic

Davis Controls Ltd........ccvrecrccircerecrcer e 3
Electrozad Supply COmMPany ......ccccvceerseesmssessessessesssssssssssses 16
Heaters Controls & Sensors Ltd ........cccccrecricecicmvcennccnnscnssennnns 15
Inland Valve, Formerly SIS........ e ssesssessees 17
Lakeside Process Controls Ltd ........ccccrriricmrcnncmscnnceencernceenes 14
Provincial CoNtrols...... e ses e e 19
SPEC (Sarnia) Limited .......ccocrevrrirrerreesesseessee e e sssssnesnes 1
SPS Industrial & Instrumentation Specialists.. ....18
Veronics Instruments INC.....eircescrscrcrrrrcre e 16



PRODUCT CATEGORY/SUPPLIER

Temperature Indicators, Thermal

CB Automation INC ...
Conval Process Solutions Inc.. -
Davis Controls Ltd.......ccrirccrrcrirrerressesses s sess s ssne s
Electrozad Supply Company .......inccmnnncesssessssssssssssssnans
Heaters Controls & Sensors Ltd ........cccovevcrvcercrscnncnsceescnnnnns 15
Inland Valve, Formerly SIS........ s s ssnsenes 17
Lakeside Process Controls Ltd ........cccccrvmrcmicercmscnnseenceescnnnnns 14
Provincial Controls...... s 19
SPS Industrial & Instrumentation Specialists......cccccccvvvverrinens 18
Veronics Instruments INC......rccirccir e 16
WIKA Instruments Ltd .......ccocccmrrvnnncennncnrnenssseenssesssssessssnenns IFC
Temperature Regulators

Davis Controls Ltd.......ccrecrrcirrressee s ses s e 3
Electrozad Supply Company .......mncmnnencsssssssssssssssssnnes 16
Inland Valve, Formerly SIS...... e ssesssssessssseenes 17
Lakeside Process Controls Ltd ... .14
Provincial Controls.......cccccceveuens .19
SPEC (Sarnia) Limited ......cccccrrvcmrrverrresrrsessssssssesssssssssssssssasenas n
SPS Industrial & Instrumentation Specialists. ... 18
WIKA Instruments Ltd ... sesseennes IFC
Temperature Sensors, Filled

CB Automation INC ... IBC
DaVis CoNtrols LEd.......cccceivriverrrnnierrerreessesssessseesseessnsssnsssnsssnsssnees 3
Endress+Hauser Canada ........occivrverrcnrcrncnssecscsscescesseseenns 44
Electrozad Supply COMPAaNY ......coververressessessessesssssssesseses 16
Everest Automation INC......iicrrcrrcercrrcrr e 13
Heaters Controls & Sensors Ltd ........ccccevevenrncencersessssessenens 15
Inland Valve, Formerly SIS........ s ssnnenes 17
Lakeside Process Controls Ltd ..........ccceerrercensrienccrsessnsessenens 14
Provincial Controls...... e 19
SPS Industrial & Instrumentation Specialists........ccccecrcerennes 18
Veronics Instruments INC......rccirccir e 16
WIKA Instruments Ltd .......ccoovevriiniirnersseenersesseesessseesseessens IFC
Temperature Sensors, Resistance

CB Automation INC ... e se s nee e IBC
Canacoppas ....ccoeeennees ....18
(DT AVIT @Yo | {7 30 TN o T 3
Endress+Hauser Canada........ .44

Electrozad Supply Company ..

Everest Automation INC..... e 13
Heaters Controls & Sensors Ltd ........cccceveveenrnccncersessenessenens 15
Inland Valve, Formerly SIS........ s s ssnsenes 17
Lakeside Process Controls Ltd..........ccceerversmnrnrsenscssessesessennens 14
Provincial CoNtrolS......ccoovrirnrreerersssr e s sessssssessnnsees 19
SPS Industrial & Instrumentation Specialists........ccccceeererennes 18
SRP Control Systems Ltd ... 8
Veronics Instruments INC.....occiciicriccinniscerses s 16
WIKA Instruments LEd .......ccocvoiemrrrcnsmrnrnsessesseesesessessessessenns IFC
WaAJAX utiiirrrnsirsnnsssessenssssssssssnsssnsssssssnsssssssssssnsssnsssssssssssnsssnsassnssnssssns n
Temperature Sensors, Thermal

CB Automation INC ... IBC
[DEAVI T @] o] 4 o F- 1N o 3
Endress+Hauser Canada..... .44
Electrozad Supply Company .......rncnnncncesssnsssesssssssssenes 16

| SAVZTZ=TS XU ] o] o g T=1 4 o) o T o o 13
Heaters Controls & Sensors Ltd ........cccocveremrcrsnnnersessessacsannnens 15
Inland Valve, Formerly SIS........ i vrrerrrerresscessseessesssessssssnns 17
Lakeside Process Controls Ltd ..........ccceeveermrcrnnnnersessessaesannnens 14
Provincial Controls........... .19
SPEC (Sarnia) Limited ......ccccvrvceerresrrveerrveessvessssessessssssssssssnsenes 1
SPS Industrial & Instrumentation Specialists........ccceeceecerenen 18
SRP Control Systems Ltd ... 8
Veronics Instruments INC.....occvciicriccnicnrcrscss e 16
WIKA Instruments Ltd .......ccocoovvrnrsermrcrssnessessessesssssssessennes IFC
Temperature Switches

CB AUutomation INC ... e IBC
(G2 T-Toto o] o - 1SN 18
Conval Process Solutions INC......ccccccromrsernerneesssesssssesseesesssssnnnes 12
Davis CONtrols Ltd.......cccceeriircereerseesesmssessessessssssessessessessssssssssssenns 3
Endress+Hauser Canada ........cccueeeerernmrsmsssssesssessssessssssssessenns 44
Electrozad Supply COmMPany ......ccvrerneeesssessessessesssssssssesses 16
Everest Automation INC......crececrcrreeeer e 13
Heaters Controls & Sensors Ltd .........ccccocrininnsisnennssssnesnens 15
Inland Valve, Formerly SIS........ e sseeseenees 17
Lakeside Process Controls Ltd .........ccorinrnnncnsiennenensnsssesnens 14
Provincial Controls.......cccceccrennen 19
SPEC (Sarnia) Limited ......ccccvvrvvrrccrrccrrcercennn, .1
SPS Industrial & Instrumentation Specialists.......cccccvvvceerinnnn 18
SRP Control Systems Ltd ........ccocoicrircrcrccrssrerses e sessessenaens 8
WIKA Instruments Ltd .......cocoovvreernersrcsssnessessessesssssessessennes IFC
WAJAX . teeurirmressmsssnssrssessssssssesssssssssssssssssssssssssssnsessssssssesssssssssssssnsssssnnes 1
Westech Industrial Ltd.......ccccormrninnninnssnssssssssssessessssssnsnnas 4
Temperature Transmitters

CB AUutomation INC ... IBC
[OF=T o T-TotoY o o - 1SN 18
Conval Process Solutions INC......cccoccvmvernernerssssssssssssessesssssnnnns 12
Davis CoNtrols Ltd.......cccceeriircerserceesssessessessessssssessessessessssssssssssenns 3
Endress+Hauser Canada ........cccoeeeerersersmssnssesssesssssssssessessenns 44
Electrozad Supply COmMpPany ......cccvvrerneecssssssessessesssssnsssessens 16
Everest Automation INC......rcrececrrerere e 13
Heaters Controls & Sensors Ltd .........ccccocrinincnninnennsnsssesnens 15
Inland Valve, Formerly SIS........ e eeseeseennes 17
Lakeside Process Controls Ltd .........ccorinnnnncnsisnsnnsnsssnsnnens 14
Provincial CoNtrols......cccimininnnrrsrrrsssss s 19
SPEC (Sarnia) Limited ...t 1
SPS Industrial & Instrumentation Specialists.......cccccvvvcevrinnns 18
SRP Control Systems Ltd ........ccocovvirnrssssscsssssessessessessssssessessens 8
Veronics INStruments INC.... s snnnes 16
WIKA Instruments Ltd .......ccocovvvnrrsessmsssssssessesssssssssssssssessensns IFC
WV X e uutrrruerrrsnnnrsnersssnesssssessssesssssssssssesssnssasssesssssessssssssssssssssessanssasnnes 1
Westech Industrial Ltd.......ccceveerivcennescrceeccrssesses s s 4
Temperature Transmitters, Electronic

CB Automation INC ... IBC
Conval Process Solutions INC......ccccccrcmreerrerneesssesssssnssessesssssnnnes 12
Davis CoNtrols Ltd.......cccceerimrsersersessssssmssessessessssssesssssessessssssssssssenns 3
Electrozad Supply COmMpany .......rcnnnnnnsssseesseessessssesnnes 16
Everest Automation INCu.....ceccccrrresre e 13
Heaters Controls & Sensors Ltd .........ccccvvrrrrrrnnnnessessessssnnnns 15
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PRODUCT CATEGORY/SUPPLIER

Inland Valve, Formerly SIS...... e e 17
Lakeside Process Controls Ltd ..........ccceeercrsersersenserseesssessennens 14
Provincial Controls.......cccceeeruenen. ...19
SPEC (Sarnia) Limited ......cccccirvirnieiriesrnsss s sssssssssssssssssssasenes n
SPS Industrial & Instrumentation Specialists.. ....18
SRP Control Systems Ltd ... 8
Veronics INstruments INC.....occvcricriccinniccesrses s 16
WIKA Instruments LEd .......ccocooiemrerccrsmnnnnsersessessesessessessesseeas IFC
WaAJAX utiiirrinsirssnsssessenssssssssssesssnsssssssnsssnsssssssnsssnsssssssssssnsssnsassnssnssssns n
Westech Industrial Ltd.......cccooeeieiererrcresereresseesese s 4
Temperature Transmitters, Pneumatic

Davis CoNtrols LEd.......ccoverorrmrersmsssssesnersssessssessessessssssssssssenas 3
Electrozad Supply COMPAaNy ......ccovvcrveeccssessessessesssssssesseses 16
Heaters Controls & Sensors Ltd ........cccccevevvernmrnenserseesssessennens 15
Inland Valve, Formerly SIS........ i ivrrrcrnseercees e ssseesssennes 17
Provincial CoONtrolS......ccooiererrrrererse s s 19
SPEC (Sarnia) Limited .......cccuccvrervcmrcrrrrrceessereseessssessesssnsssesssessnns n
SPS Industrial & Instrumentation Specialists.......ccccccvvveeervnnnn 18

Veronics Instruments Inc

Terminals, Industrial

DT AVIT @Yo | (7] I3 TN o 1O 3
Electrozad Supply Company ...... ... 16
Heaters Controls & Sensors Ltd . .15
Provincial Controls...... s 19

Test Equipment

Conval Process Solutions INC......rcercrrcrrccrcercee e 12
[T AT @Yo | {7 I3 TN o 1 3
Electrozad Supply Company .......rncnnneencesssnsssessssssnssnnes 16
Heaters Controls & Sensors Ltd ........ccccceveveernmrsenscsseesnsessennens 15
Provincial CoNtrols...... e 19
SPS Industrial & Instrumentation Specialists........ccccceeeriercenes 18
SRP Control Systems Ltd.......ccccccvvvemrrvmrrrenrsseesrssessssesssssesssasenes 8
WIKA Instruments Ltd ... IFC
Thermocouple E4tension Wire

CB Automation INC ... IBC
Conval Process Solutions INC......cvccrcercercnsccrccrces e 12
Davis Controls Ltd........ e ses e 3
Electrozad SUupply COMPANY .....cccccevvreerrvernrssesesseesssnsessssssssnsenes 16
Everest Automation Inc.......... .13
Heaters Controls & Sensors Ltd . ....15
Inland Valve, Formerly SIS..... w17

Provincial Controls.......cccoeverrmrcrsnnssssssessssnsnnnns .19
SPS Industrial & Instrumentation Specialists.. ....18
SRP Control Systems Ltd.......ccccccvvvcemrrvmrnnenrsseesrsseesssesssssesssssenes 8
WIKA Instruments Ltd .......ccococrerrencsscnsnnssssesssesssssssessessssssnns IFC
Thermocouples

CB AUtomation INC ... e s IBC
Conval Process Solutions INC.......ccccvvinrneermsssssnnssssessesssssssnnnes 12
Davis CoNtrols Ltd.......cccuerierrrseismssessessessesssessssssssessesssssssssssssssenas 3
Electrozad SUupply COMPANY .....cccccevrvreerrveenrsenesssesssnsessssssssnsenes 16
Everest Automation INC.....rceeccvccrserree e 13
Heaters Controls & Sensors Ltd ........ccccccevvrcnnnnnnnessesssnssssnnnens 15
Inland Valve, Formerly SIS........ e ssneenes 17
Mac Weld Machining Ltd.......ccccccvvcmrrvrnrcsesrsiesrseessssessssnsssssnens BC
Provincial CoNtrols......ccoircerrrscssessssessessesssessssessessesssssssssssssssees 19
SPEC (Sarnia) Limited .......cccoovninienrnnnsnnssnssssesssssssssssssssenss n
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SPS Industrial & Instrumentation Specialists........ccceeceecerennes 18
SRP Control Systems Ltd ... 8
Veronics Instruments Inc.... ....16
WIKA Instruments Ltd..... .IFC
LT = = ) SN 1
Westech Industrial Ltd.......ccceoeecrcicerersreercssse e 4
Thermowells

CB AUutomation INC ... IBC
Conval Process SoIutions INC......cccccceercerrercesceesessessessessesssessennes 12
DAV @] o1 4 ¢ o E-0 I o 3
Electrozad Supply COmMPany ......ccvvrereeecesessessessesssssssssesses 16
Everest Automation INC......crececrrrere e 13
Heaters Controls & Sensors Ltd ........cccocvereeercrsensensescessnesennens 15
Inland Valve, Formerly SIS........ e seeseenees 17
Lakeside Process Controls Ltd ..........cccecveereeercrsensensessessnessennens 14
Mac Weld Machining Ltd........ccvrrrccrrrrcerscersees e BC
Provincial CoNtrols......ceiiicrrerceecersessese e ssesneas 19
SPEC (Sarnia) Limited ... srvesrrveessressssssesssssessssssssnsenns n
SPS Industrial & Instrumentation Specialists.. ....18
SRP Control Systems Ltd ... 8
Veronics Instruments Inc.... ...16
WAJAX .uuirieriireereersseessessseesssesseessnesssessnssssessssssnsesnsssssssnssssssssessnnssnsenns 1
Timers, Electronic

CB Automation Inc..... ....IBC
Davis CoNtrols Ltd.......ccccererrircerrersnesesessessesssesssssessessessessssssssssssenns 3
Electrozad Supply Company .......rvnnnsnnsesssesssesssesssessnnes 16
Heaters Controls & Sensors Ltd ........ccccceerceercrsencrsessessnesennens 15
Provincial CoNtrols......cocccrcirsrrrscrcre s 19
SPEC (Sarnia) Limited ... ssessseens n
Transducers

CB Automation INC ... IBC
[OF=] 3 T=T oo o] o 1 =3 18
Conval Process Solutions INC......ccccccriercersersesssssssssssessessssssessennes 12
Davis CONtrols Ltd.......ccccuemrnmnnmmsnnemssmsmssnssnssessssssssnssssssssssssssssssnnns 3
Electrozad Supply COmMPany ......ccccccvceveersessmsssssessessesssssssssssses 16
Everest Automation INC.......cocercrccrncnrsrnresre e 13
Heaters Controls & Sensors Ltd ........cccocveeemrersessessessessassennens 15
Inland Valve, Formerly SIS........... 17
Lakeside Process Controls Ltd .14

Provincial Controils........

SPEC (Sarnia) Limited ...t 1
SRP Control Systems Ltd.......ccccccrvvmrrvcemrnvenrreessseeeeseeesssessssnsenes 8
Veronics Instruments INC.....icirccrrcrrcrr et 16
WV X e ueerrrueersnnrrsnessssnsessssessssessssssssssessssssasssesssssesssssssssssssssnessanssasnnes n
Traps, Airline, Steam

Everest Automation INC.....iircrcercercerrer s 13
Inland Valve, Formerly SIS........ e ssessseesens 17
Tube Benders

L3V Te =] (o] 1@ o1 7= o o TSSO 15
Tube Couplings

L3V Te =] (o] 1@ o1 7= o o RSSO 15
WV X e uerrrrueerrssnrssnessssnesssssessssssssssssssssessssssasssesssssessssssassssssssssssanssnsnnes n
Tubing, Instrument / Fittings

Electrozad Supply COMPaNy .....cmrrernrcennsesssssessssssssssenenes 16
Provincial CoNtrols...... s cess s ses e snes 19



PRODUCT CATEGORY/SUPPLIER

SPS Industrial & Instrumentation Specialists........ccccecrcerennes 18
Veronics Instruments INC...... e 16

Turbidity Instrumentation

Davis CoNtrols Ltd.......ccceercerrmseisnssessessessessessesessessesssesssssessessenas 3
Endress+Hauser Canada....... .44
Electrozad Supply COMPAaNY ......cccvvcereeeceessessessessessssssssesseses 16
Everest Automation INCu..... e 13
Lakeside Process Controls Ltd ..........ccceervercennmscenccssessesessennens 14
Provincial CoNtrols......cooierrrrcrcrerrseree e s 19
SPEC (Sarnia) Limited .......cccuccvvervcrrcrrrrrceesseneseessssesesssnsssessseessns n
AT = T L= ) S S 1
Westech Industrial Ltd.......cccoceererceresnessescssessesseecssssessessessessenas 4
Ultrasonic Transducers & Transmitters

CB Automation INC ... IBC
Davis CONtrols LEd.......cccverrrrrmrersmrssssesserseesesssssessessessssssssssssssenas 3
Endress+Hauser Canada ........cccceeceeerenrersensescsssssssssessesssssssssenns 44
Electrozad Supply Company .......rrrccnnnescsssnsssessnsssnssenes 16
Everest AUtomMation INC......cccvciiimicmnsnnsrssns s 13
Heaters Controls & Sensors Ltd .... .15
Inland Valve, Formerly SIS........... W17

Lakeside Process Controls Ltd ... .14
Provincial Controls.......ccceeeveunen ....19
SPEC (Sarnia) Limited .......cccooveininemrrnsssssssnssessesssssesssssssssenas n
SPS Industrial & Instrumentation Specialists........ccccceeerrernnes 18
SRP Control Systems Ltd ... 8
Vanko Analytical & Instrumentation Specialists................... 20
Veronics INStruments INC......cooiciernnnssssssss s 16
WaJAX utererserserseresessnssessssssssssssssssssssssssssssssassssssssssssssssessesassnsssssssnsssssnss 1
Westech Industrial Ltd.......cccooreiiinrnnrsrcsnesesessess e 4
Vacuum Instrumentation

CB AUtomMaAtion INC ... IBC
Conval Process Solutions INC......cccccvvererceecessessnssessesssessssessennes 12
Everest Automation INC......cccricrvcnisinersrsrss e 13
Lakeside Process Controls Ltd..........cccceervercmrnmssesscsseesssessennens 14
Provincial CoNtrols.......ociinrnnnssnssssrneree s 19
SPS Industrial & Instrumentation Specialists........ccccceeerircenes 18
SRP Control Systems Ltd

SWAGEIOK ONLAriO ..ccceecececrrrererree s s e ssesse e nnes
Valve Positioners

[OF=T T=Tot oY o o - 1= 18
Conval Process Solutions Inc.. .12

Everest Automation Inc...... .13
Inland Valve, FOrmerly SIS..... e rcerssceeesseeessssssssnsenas 17
Lakeside Process Controls Ltd ..........ccceeerercensmssessesseesssessennens 14
Provincial CoNtrols...... s 19
SPS Industrial & Instrumentation Specialists........ccccceeeriercnnnes 18
I3V Lo [=1 (o1 1q @ o1 =1 o o J 15
Valves, 3 & 4 Way

CB Automation INC ... IBC
Conval Process Solutions INC......cvccerccerccrcerccrcee e 12
Davis Controls Ld.......rirrrrerreen s 3
Electrozad Supply COMPaNny .......ccucvrereeesessessesssssessssssssesssses 16
Everest Automation INC......vrccrrcrrcercerrr e 13
Inland Valve, Formerly SIS........ e sneenes 17
Lakeside Process Controls Ltd ........ccccivmvcmrcercrrcnnccrceescnnnnes 14

Mac Weld Machining Ltd.......cccccvvvcirrvinncrnnsernneesseessssesesneens BC
Provincial CoNtrolS......coecrrmrsmrsersersssesssssessessssssessssssssessssssssssssees 19
SPS Industrial & Instrumentation Specialists.......cccvevrrivernnnes 18
SWagelok ONtario ... e 15
WIKA Instruments Ltd ... IFC
WAJAX . utritriirieriersseessesssessssesseessaesssessnsssnsssssssnsssnsssnsssnssssssssensnnssnsssns 1
Valves, Analyzer

Everest Automation Inc.........

Inland Valve, Formerly SIS

Lakeside Process Controls Ltd ..........cccceevrerrmrcrsnnsessesssssssssnnnens 14
Mac Weld Machining Ltd........cccovmrvnnncnnnnennneensesssssesssnenns BC
Provincial CoNtrolS......cccccecrrrsmrrerrerrsrsessesse s ses e s ssssssssssssees 19
SPS Industrial & Instrumentation Specialists.........cccccviernenne 18
SWagelok ONtario ... e 15
Westech Industrial Ltd.......ccccooeecriiininsrcrecsereres e 4
Valves, Ball

Conval Process Solutions INC......cccccrercerrersescsscssessessessesssesennes 12
Davis CONtrols Ltd.......ccoceeerrmrsmrserserssssmsssssesssssssssssssssssssssssssssssssnss 3
Electrozad Supply COmMpPany ......irreecssessnssessessessssssessens 16
Everest Automation INC.....rcrececrr e 13
Inland Valve, Formerly SIS....... e 17
Lakeside Process Controls Ltd ..........cccceererrmscrsnnsessessessasssnnnns 14
Mac Weld Machining Ltd.......... ...BC
Provincial Controils........... 19
SPEC (Sarnia) Limited .......vcrirrrnrnrcsecesecserssessseessnsssesssennns n
SPS Industrial & Instrumentation Specialists.......ccocccvecvrcnenne 18
SWAGEIOK ONtAriO ... nnes 15
Vanko Analytical & Instrumentation Specialists................... 20
WIKA Instruments Ltd ........ccccovvvrvrrnemncnsnnersescesesesesessessenns IFC
WAJAX . uiriiriirieriersseesseesseesseesseessaesssessnessnessssssnsssnsssssssnssssssssessnnssnsesns n
Westech Industrial Ltd.......cccveecrircninsrccccseseres e 4
Valves, Butterfly

Conval Process Solutions INC......cccccerercrrercescsscsssssesessesssesennes 12
Davis CONtrols Ltd.......cccceeerrmrnmrserserssmssessnssesssssssssssssssssssssssssssssssnns 3
Electrozad Supply COmMPany ......ccvvrvrrersmssessessessesssssnsssesses 16
Everest Automation INC.....crccecrcrrererereere e 13
Inland Valve, Formerly SIS.......ivrnrrresseessessseesseessessssssnns 17
Lakeside Process Controls Ltd ..........cccceeverrmrcrsnnsessessessasssnnnnns 14
Provincial CoNtrols......cciiicerrercercere s 19
SPS Industrial & Instrumentation Specialists........ccocccvecvrcunnne 18
Vanko Analytical & Instrumentation Specialists.. .20
WajaX...cocorrmrrnrssnessnnssnnsnneas .1
Westech Industrial Ltd.......ccceoeeriicencncrceccssseses e 4
Valves, Check

Conval Process Solutions INC......cccccrevcerrercercsssesssssessessesssesennes 12
Davis CONtrols Ltd.......ccocreernmrnmrsersemsssssesssssessssssssssssssssssssssssssssssnss 3
Everest AUtomation INC.....ccciicicirisesnsnsssssesssesssesssesssesssessssssnns 13
Inland Valve, Formerly SIS........ e sesseennes 17
Lakeside Process Controls Ltd ..........cccecrvereeerersenscssessensnsssennens 14
Provincial CoNtrols......cccecrcirsreerscrcre e 19
SPEC (Sarnia) Limited ... sersees e ssesssenns 1
SPS Industrial & Instrumentation Specialists........ccocccvevrcnnnne 18
SWAGEIOK ONLANIO ..o nnes
Vanko Analytical & Instrumentation Specialists

AT = = ) TS

Westech Industrial Ltd....




PRODUCT CATEGORY/SUPPLIER

Valves, Control

[OF=] g T=T (o] o] o 1= =3RRI 18
Conval Process Solutions INC.......ccciviiinsssnssnnssnssssssssssnnnes 12
Davis CoNtrols Ltd.......ccouerrerrrsersmsssssessessesssssssssssssssessssssssssssssssnss 3
Electrozad Supply COMPaNY ......cccvrcreerrvenrrsenesssesssnssssssssssnseeas 16
Everest Automation INC.....rcceccrcercr e 13
Inland Valve, Formerly SIS...... e rsesesssesessneenas 17
Lakeside Process Controls Ltd ..........ccceeercrsmrsersessessesssnsessennens 14
Provincial CoNtrols.......cciiinnnnnssnessessssss s e 19
SPS Industrial & Instrumentation Specialists......c.ccccccereriennne 18
Vanko Analytical & Instrumentation Specialists......cccccernuee 20
Westech Industrial Ltd.......cccooeereinerrcrcressessessesses e sssesenens 4
Valves, Control Diagnostic & Repair Services

Electrozad Supply Company .......mrcmnnnncesssssssssssssssssnnes 16
Everest Automation Inc.......... 13
Inland Valve, Formerly SIS........ w17
Lakeside Process Controls Ltd .14

Provincial Controls.......ccccuererrmrersmssessessesssssessnnas .19
SPS Industrial & Instrumentation Specialists........ccccccvecerinnnne 18
Vanko Analytical & Instrumentation Specialists.................... 20
WIKA Instruments Ltd ........cccovrvrcerncnseninsescesseecesessessessessnens IFC
Westech Industrial Ltd.......cccoorcreinrsrscressessessesses e sssesennens 4
Valves, Control, Low Flow

[OF=] g T=T oo o] o 1= 1= 18
Conval Process Solutions INC......ccovvereercercessensessessesssesssesenes 12
Everest Automation INCu.....reeecceecrcrrererrcre e 13
Inland Valve, Formerly SIS.......icrcerccrereresessessesse e 17
Lakeside Process Controls Ltd ..........ccceeercrsmrsersenseeseesssessenens 14
Provincial CoNtrols.......ccircrreiserersererses s sse e s sens 19
SPS Industrial & Instrumentation Specialists.....cc.ccccceecereenne 18
Vanko Analytical & Instrumentation Specialists.................. 20
WIKA Instruments Ltd ....IFC
Westech Industrial Ltd.......ccccocvcrvrcerrrrcrseressesesses s ssessesesenas 4
Valve, Control, Pneumatic

[OF=14 T-Tote o o1 13RS .18

Conval Process Solutions Inc...

Electrozad Supply Company ... .16
Everest Automation INC......ricrrcrrcr s 13
Inland Valve, Formerly SIS...... e 17
Lakeside Process Controls Ltd ........ccccrvricmnsircnncnncnrcecrcnnnns 14
=07 XV T Ted -] I @Ce] o] 1 o 13 19
SPS Industrial & Instrumentation Specialists......c.cccccvvcereenne 18
Vanko Analytical & Instrumentation Specialists.......ccceeu..n. 20
WIKA Instruments Ltd ... ssesseennes IFC
Valves, Diaphragm

Davis Controls Ltd....... s 3
Electrozad Supply COMPaNny .......vrernesnessessessesssessssessesens 16
Everest Automation INC.....rccrrccrrce e 13
Inland Valve, Formerly SIS......minnnerrnneessesssessssessssssssssnns 17
Lakeside Process Controls Ltd ........cccccivrrccriicrcnrcnnccscecscnnnnns 14
Provincial Controls..........ccueu.... .19
SPS Industrial & Instrumentation Specialists.. ....18
Swagelok ONtario .......ccceeceererrvsesrer e eeseeeneas ....15
Vanko Analytical & Instrumentation Specialists................... 20
WIKA Instruments Ltd ........cocorecrivriirnercee e sessseesessnens IFC
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Valves, Gate

Conval Process Solutions Inc... 12
Davis CoNtrols Ltd........cccucriminmnmnmnssnnnssnssessssssssssssssssssssssssssnnns 3
Electrozad Supply COmMpany .......innesnsesssesssesssesssssssnes 16
Everest Automation INC.......ccvivrrcninnnnn s 13
Inland Valve, Formerly SIS........ e ssessseennns 17
Lakeside Process Controls Ltd ......ccccccevmicniinnsmssenssenssenssennnnns 14
Provincial CoNtroIS......ccccecrrrserreeserreressesse s s s sse e ssesssssssnsees 19
SPS Industrial & Instrumentation Specialists........ccceecevcerenes 18
Vanko Analytical & Instrumentation Specialists................... 20
Westech Industrial Ltd.......ccccoveecnincnrrcrceee e 4
Valves, Globe & Angle

Conval Process Solutions INC......cccccevercerrersescssesssssessessesssesennes 12
Electrozad Supply COmMpany .......rvcnnnnsennsenssesssesssessnes 16
Everest AUtomMation INC.....uccicciicirccincsircerssess s sseesnes 13
Inland Valve, Formerly SIS..... 17
Lakeside Process Controls Ltd .14

Provincial Controls.......cccuerevnererresssssesssnsessensannns ...19
SPS Industrial & Instrumentation Specialists........cccceeceecerennes 18
Swagelok ONtario ... 15
Westech Industrial Ltd.......cccoeervrvnirsrcrccssreres e 4
Valves, High Performance Metal Seated

Conval Process Solutions INC......cccccrevcerrersescssesssssessessesssesennes 12
Electrozad Supply COmMPany .......rinnennsesssessseessessssssnes 16
Everest AUtomMation INC.....uccicciccirccircsincerssess s snes 13
Inland Valve, Formerly SIS........ o rccerrercerreeneesesseennes 17
Lakeside Process Controls Ltd ..........cccocrvreevrensensensescessnessennens 14
Provincial CoONtrolSs......ccceccrirsmrserserrrre s s s s s e ssessssssessess 19
SPS Industrial & Instrumentation Specialists........ccceceecerennes 18
Swagelok ONtario ... e 15
Valves, Instrument Manifold

(0 2-XT] foT0 aF=1 o] o TN [ oJ0 IBC
Conval Process Solutions INC......cccccevevcerrersescsssesssssessessesssesennes 12
Davis CONtrols Ltd......cccocremrrmrsmrsesssesmsesssssesssssssssssssssssssssssssssssssnss 3
Everest Automation Inc... 13
Inland Valve, Formerly SIS........ 17
Lakeside Process Controls Ltd ... ...14
Mac Weld Machining Ltd........cccvrrcnncrrererneessees e BC
Provincial CoNtrols......ceiircerrercercerse s sss e ssesneas 19
SPEC (Sarnia) Limited ......cccvrveirieesrveersveessvessssssessssessssssssnsenes 1
SPS Industrial & Instrumentation Specialists........ccceeceecerennen 18
Swagelok ONtario ... e 15
WIKA Instruments Ltd .......ccccoovirirsssmscsssssessessesssesessessessenns IFC
Westech Industrial Ltd.......ccceoeeeriiemrerneereecrssse e 4
Valves, Knife Gate

Conval Process SOIUtions INC......cccoccrcernernerneesssesssssesseesesssesennes 12
Everest AUtomMation INC......cccieciiirncncsinsrsses s 13
Inland Valve, Formerly SIS........ e seeseenees 17
Lakeside Process Controls Ltd ..........ccccecreremercrsenscnsensessncsennens 14
Provincial CoNtrols......coceccriiemrerrcrcre e 19
SPS Industrial & Instrumentation Specialists.. .18
WaAJAX .uutrieriiriserairsseessessseesssesseesssesssessnessnessssssnsssnsssssssnssssssssessnnssnsene n
Westech Industrial Ltd.......cccooeciircencrcrceccrsreres s 4
Valves, Multiport

Conval Process Solutions INC......ccccceeercenrescessesessessessessesssesennes 12

Everest Automation Inc



PRODUCT CATEGORY/SUPPLIER

Inland Valve, Formerly SIS...... s 17
Lakeside Process Controls Ltd ..........ccceeercrsersersenserseesssessennens 14
Mac Weld Machining Ltd.......... ..BC
Provincial Controls.......ccoceevrrrrrersnssessessessssssesanns .19
SPS Industrial & Instrumentation Specialists. ....18
SWagelok ONtArio ... 15
WIKA Instruments Ltd ........cccocverercersencnssscersessesessessesesssnsnes IFC
Valves, Needle

CB Automation INC ...t IBC
Conval Process Solutions INC.......ccccveererreercssessnnssssesssessssesennes 12
Davis CoNtrols Ltd.......cccuerierrmsessmnnessessessesesesssssessessesssesssssesssssenas 3
Everest Automation INCu..... e 13
Inland Valve, Formerly SIS........ i rverrrcrrseercess e ssssesssennes 17
Lakeside Process Controls Ltd ..........ccceemrcrnersersenseeseesssessnnnens 14
Mac Weld Machining Ltd........cccoeriircrrscrceee e BC
Provincial CoONtrolS......cooreererrercrerse e s 19
SPEC (Sarnia) Limited .......ccuccvvrrvcmrcrrrerrceesceressessssssesssnesseesseesans n
SPS Industrial & Instrumentation Specialists.......ccccccvvvceerinens 18
Swagelok ONtario ......cceceeecernessessereeseeeeesesaens ....15
WIKA Instruments Ltd. .IFC
WajaX...orearrsrssnrssnssannns .1
Westech Industrial Ltd.......cccooeeieierrcrcrescresesseesese s 4

Valves, Pinch
Conval Process Solutions Inc..

Everest AUtomation INC......cccvciivmicnnsnnsrssnsse s sssnsnes
Inland Valve, Formerly SIS........ s seessnnsnes
Lakeside Process Controls Ltd ..........ccceeeveveenrmrcenccrseesesessennens 14
SPS Industrial & Instrumentation Specialists.......ccccccvvvceeriinenn 18
SWAGgEIOK ONLArio ..ccceececccrrrer s sne e enes 15
Valves, Plastic

Conval Process Solutions INC.....cccccvvereerceeccssessissessesssesessesennes 12
Everest Automation INCu..... v 13
Inland Valve, Formerly SIS.......ivrrrcrrseensesssssssssssssssssssnns 17
Lakeside Process Controls Ltd ..........ccceemrmrsmssmnsnssessessssssssnnnens 14
SPS Industrial & Instrumentation Specialists.......ccccceeerrernnes 18
I3V Lo [=1 [T Tq @] o1 =1 o o J 15
W AX utieerrrserserssessessesssssssssssssssssssssssssssssssssssssssssssssssessesassnssssassnssnsnns 1
Valves, Plug

Conval Process SolUtions INC.....cccccercereerceesessessessessesssesssssesennes 12
Everest Automation Inc......... .13
Inland Valve, Formerly SIS....... w17
Lakeside Process Controls Ltd ..........ccceerrurnene .14
SPS Industrial & Instrumentation Specialists. .18
I3V Te [=1 (o1 Tq @ o1 =1 o o J 15
A= 1A= S Relief
Safety

Conval Process Solutions Inc

Everest Automation Inc......

Inland Valve, Formerly SIS

Lakeside Process Controls Ltd ..........ccccrvmrmrsmnnmnnnnsensenssnsnssnnens 14
Provincial CoNtrols......ccoovemrnerrersenerse s ssese s ssesssessessnssees 19
SPEC (Sarnia) Limited ... ssseessse s sssesssssenas n
SPS Industrial & Instrumentation Specialists......c.ccccceecereenne 18
SWAGEIOK ONLAriO ..coceeececrercrer e eaes 15
LYY= T L= ) S 1
Westech Industrial Ltd.......cccocvcrvrcerrrcesseressessesses s ssessesesenas 4

Valves, Solenoid

Conval Process Solutions INC.......ccccvminininensnsnsssnssssessesssssnnns 12
Davis Controls Ltd............

Everest Automation Inc

Inland Valve, Formerly SIS........ e sesseesnns 17
Lakeside Process Controls Ltd ..........cccuevvmrmnnsnnnnnnssensessssnnanns 14
Provincial CoNtrolSs......cccceernmrsersessesesesssssessessssssessessessessssssssssssess 19
SPS Industrial & Instrumentation Specialists.......cccccevvvcvrrienns 18
SWagelok ONtario ... e 15
WA X et cetrrirerrsssnrssnnssssensssssessssssssssssssssesssssssssnsssssesssnsssassnsssssssssanssasnnes n
Variable Speed Drives, Motors

Davis CoNtrols Ltd........cccucmriminmnnnmsnnnnnnsnssssssssssssssssssssssssssnnns 3
Electrozad Supply COmMpany .......rinnnnnesssesssesssesssssssnns 16
Lakeside Process Controls Ltd ..........ccvvinnnmnnnnnnnnnsensensnsnnnns 14
Provincial CoNtrols......cccerirsmrsesersesssssssessessssssesssssssssssssssssssssnes 19
Westech Industrial Ltd.......cccocomiimiimiccnicnicsscnscsscsssnscessesssenns 4
Velocity Instrumentation

CB Automation INC ... IBC
Davis CONtrols Ltd.......cccceeerrmrserserseesmssesssssesssesssssssssssssssssssssssssssnns 3
Inland Valve, Formerly SIS.... a7
Lakeside Process Controls Ltd .........cccceerrrrmrmrsnnsessessensasssnnnnns 14

Vibration Instrumentation

Davis Controls Ltd...............

Endress+Hauser Canada

Electrozad Supply COmMPany .......rvnnnnesssesssesssesssssssnns 16
Inland Valve, Formerly SIS.......rivnnrrreeresssesssesssesssesssssssnns 17
Lakeside Process Controls Ltd ........cccceevricnninncnncnncennccnscennnns 14
SPEC (Sarnia) Limited .......vvrmriircrrnrcssrseceerssesssssssesssesssenns n
Veronics Instruments INC.....crcircrrcrcrrrr e 16
WIKA Instruments Ltd ........cccoovevrivniimnnserssencessesssessseessessssesses IFC
Viscosity Instrumentation

Endress+Hauser Canada .......cccceevrereerernsessneessesssesssssssesssnssssnens 44
Inland Valve, Formerly SIS........ o crcrercerreeseesesseennns 17
Lakeside Process Controls Ltd ........ccccervrrvmnsenninnsennsenssennsenninns 14
Westech Industrial Ltd.........cooicincnncrrcrrcrr e 4
Weight Instrumentation

Davis Controls Ltd.........ccrccrcircrcercer e 3
Everest Automation INC......icircccrrccrrrerr e 13
Inland Valve, Formerly SIS........ e seeseenees 17
Lakeside Process Controls Ltd ..........cccecrereeercrsenscrsensessncssennens 14
Vanko Analytical & Instrumentation Specialists.. .20
WIKA Instruments Ltd ........ccocvrcrivrnierrsersesnersessesseessessenenes IFC
Wireless Transmission

CB Automation INC ...t IBC
[OF=] 3 T=T oo o] o 1= =3 18
Conval Process Solutions INC.......ccevcevcercmrcnnssncess e seersseesaeens 12
Davis Controls Ltd.........ccrccrccircrcercer e seens 3
Endress+Hauser Canada .......cccccevcrrverrvennserssenssesssesssesssesssesssanens 44
Electrozad Supply COmMpany .......renrnnnnsessseessesssesssessnnes 16
Everest Automation INC......irircccrrccrrrrr e 13
Inland Valve, Formerly SIS........ e 17
Lakeside Process Controls Ltd ........cccccrvmrvmninncmnsennsenssennsennens 14
SPS Industrial & Instrumentation Specialists.......cccccvvverrinnnn 18
WIKA Instruments Ltd .......ccoooricricricrcscrrencerses s sessennes IFC




Process improvement
is ensuring plant availability
while ensuring compliance.

In the oil and gas industry, ensuring highest safety and plant availability

is crucial, while achieving decarbonization goals has also become a critical
imperative. Our comprehensive portfolio and combined expertise with
ControValve enable process improvements that increase operational reliability
and move us towards net zero targets.

Do you want to learn more?
ca.endress.com/oil-gas

- Authorized Distributor
E E controvalve.com
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PRINCIPAL BRAND NAME/SUPPLIER

3M

Electrozad Supply COMPaNY ......ccccvrverrrveenrsenesssesssnsessssssssnsenes 16
A+ Corporation

Westech Industrial Ltd........coccvviicmicnicrrcrrcnrcsscescss e 4
AB Chance

Electrozad Supply COMPAaNy ......coverrerresnessessessessssssssessesens 16
ABB

Electrozad Supply COMPaNy .......ccovcrreerernessessessessssssssessesens 16
Everest Automation Inc
Westech Industrial Ltd.......ccocvcrvrcercerenserersesserses s ssessesesenas 4
ABB Process Analytics

Everest Automation INC.....irvvirrccrnncee e e 13
Acculite

Electrozad Supply COMPAaNY ......ccevvcreercessmssessessesssssssssessesens 16
AccuMac

SRP Control Systems Ltd ........cccoeivrrrrcrsenrssescrses s 8
ACR

SRP Control Systems Ltd........cccovivrrrccvsensessencrses e 8
Veronics Instruments INC......circeeccircrceree e 16

Acromag Inc

Davis Controls Ltd.......ricrrerrerreeseerer e 3
Additel

SRP Control Systems Ltd.......ccccccvvvemrvrmrrnerrrsesrseeesssesssssessssseens 8
Addite

SRP Control Systems Ltd.......ccccccvvverrvvmnrrerrrseesrsserssseessssessssseens 8
Aeromotive

Electrozad Supply COMPaNY ......cccvrvrerrnveenrssenesssesssssessssesssnsenas 16
AEV

Lakeside Process Controls Ltd ........cccccrvmvcmrcmrcsscnnsenscenscnnnnns 14
AGAR Corporation

Provincial CoNtrols......rcrcrcrrerrsee s 19
Agastat

Electrozad Supply COMPAaNY ......covereerresnessessessesssesssessesens 16
Air King

Electrozad Supply COMPaNy ......covrcrresnessessessessssssssessesens 16
Air Torque

Electrozad Supply COMPaNy .......corcrrersensessessesssessssessesens 16
AirOptics

Westech Industrial Ltd........ccccvvircirccrncnncercre e sseessessseennes 4
Alcan

Electrozad Supply COMPaNny .......ccovreesessnssessessesssssssssseses 16
ALCO Valves Group

Conval Process Solutions INC.......ccvccvcercmrscnrserserseeceeseeseene 12
Provincial Controls

Allen-Bradley

Electrozad SUpply COMPANY .....cccccevrvreerrveenrseeesssssssnsesssssssnsenes 16
Alltemp Sensors

WIKA Instruments Ltd ... seesseennns IFC
Alpha

Electrozad SUpply COMPANY .....cccccevrvveerrveerrsserssssesssnsessssssssnsenes 16

46

America BOA
SPS Industrial & Instrumentation Specialists.......cccccevvvcerriennn 18

Ametek Mocon

Vanko Analytical & Instrumentation Specialists................... 20
AMDP

CB Automation INC ...t IBC
AMP

Electrozad Supply COmMpPany .......rcnnnnnsessseesseessessssssnes 16
Amphenol

Electrozad Supply COmMpany .......rinnnnnsesssesssesssesssesssnes 16
Heaters Controls & Sensors Ltd ........cccocrvvcrerersinnensescessensennens 15
Veronics Instruments INC.....crcircircrcrrrr e 16
Anaconda

Electrozad Supply COmMpany .......rrnnnsensssseeseessessseesnes 16
Anamet

Electrozad Supply COmMpany .......rrnnnnennsessseessesssesssessnnes 16
Anderson Greenwood

Lakeside Process Controls Ltd ........ccccervricmnvrncnncnncennccnnceennns 14
Anfield Sensors Inc

Davis Controls Ltd........ccrccrcrcercercer e 3
Antaira Technologies

Davis Controls Ltd.........ccorecrccirerccrcer e 3
Anton Paar

Westech Industrial Ltd.........cocioirimrcercercrrcre e 4
APG Sensors

Davis Controls Ltd.......cccvciccrccircircerces s ssseesnens 3
Apollo Valves

Conval Process Solutions INC.......ccvceicerrmrsesccscesscnsceescessssnnns 12
Appleton

Electrozad Supply COMPaNy .....cccvccemrrernrsensssessssessssssssssnsenns 16
Ari Armaturen

Everest Automation INC.....ccivvcirrcernncrnrrers e 13
Arjay Engineering Ltd

DavVis CoNtrols LEd.......cccvcirrcriciniirreeressersesseesseesesssesssesssssssness 3
Westech Industrial Ltd.........coriircirrcrecrn e 4
Arrow Hart

Electrozad Supply COmMpany .......rinnennsessseesesssesssesssnns 16
Asco

Conval Process Solutions INC......evcerccrrcnnccsccscns s 12
Electrozad Supply COmMPany ......ccivrereeecsssssessessesssssssssesses 16
Heaters Controls & Sensors Ltd ........ccccvrvvrrvrncmncnncensscnscennnns 15
Inland Valve - Formerly SIS............ W17
Lakeside Process Controls Ltd ... .14
Provincial CoNtrolS.......ccicrccerrerrerres s s e seesseessnesnes 19
Asco Electric

Heaters Controls & Sensors Ltd ........cccoceerceeersenscrsessessnessennens 15
Provincial Controls

Ashcroft

Conval Process Solutions INC......rvcerccnrcnscenscrscees e 12
Heaters Controls & Sensors Ltd ........cccocevreeererscnncnsescensnesennens 15
Inland Valve - Formerly SIS ... 17



PRINCIPAL BRAND NAME/SUPPLIER

SPEC (Sarnia) Limited ........ccccvvmrimrrnrnenrresssnnessessssesssssssssssssssessns n
Westech Industrial Ltd........ccoooriricrrcrcr e 4
ASL

WIKA Instruments Ltd ... seeseennes IFC
AT Controls

Electrozad Supply Company ........ .16
Heaters Controls & Sensors Ltd ... ...15
Inland Valve - Formerly SIS ... 17
Autrol

Canacoppas Limited......ccccvvvrrrverrrerrrsssssssssssssssssssssssssssssssssnes 18
Vanko Analytical & Instrumentation Specialists.................... 20
Aventics

Provincial Controls...... s 19
AW-Lake

Davis Controls Ld........crrrcrrerrerr s es s see e sneas 3
WA X e etuerrrmerrrsnressnseesnsesssssessnssessnsessssasssnsssssnessssnesssnsesssnsssssnessnsesssnns n
Azbil

Davis Controls Ld.......ricrrrrrrerreecerrerree s 3
WAJAX . euerrersernersenssnssessesssssssssssssssssssssssssssssssssssasssssassessessssnsssssssassessnnnes 1
B-Line (Eaton)

Electrozad Supply COMPaNy ......cccceeveeesersessmssesssssessssssssssssssses 16
B&B Electronics

Heaters Controls & Sensors Ltd ........cccovrccrncirccnncnncsrcnrcnnans 15
Provincial CoNtrols...... s 19
Babbitt Level Controls

Provincial CoNtrols...... e 19
Bach Simpson

Electrozad Supply COMPAaNy ......coverrerresnessessessessssssssessesens 16
Heaters Controls & Sensors Ltd ........ccovvcriirrccrvcnnccrcencnnnns 15

Badger Meter

Westech Industrial Ltd........ccooorirccrcrcercer e 4
Baker Hughes

Veronics Instruments INC......rccrccircrccrcer e 16
Balluff Inc

Davis Controls Ltd....... e 3
Balston

Davis Controls Ltd.......rcerrerreer e 3
Banner

Electrozad Supply Company .......rrccmnnescesssssssesssssssssenes 16
Barber Pig Valves

Provincial CoNtrols...... e 19
Barber-Coleman

Heaters Controls & Sensors Ltd ........ccovrvcrrcercercnnccrcecscnnnes 15

WIKA Instruments Ltd
BARTEC Benke ORB

Westech Industrial Ltd.........cooorirccrcrcercer e 4
Baum Plastic-Lined Piping Systems

SPS Industrial & Instrumentation Specialists........ccccceeerierienns 18
Baumann

Lakeside Process Controls Ltd ........ccccivcriccmicnrccnncnncescenrcnnnns 14
Baumer Inc

Davis Controls Ld.......rrrcrrcerreer s see e 3

BEHA (Greenlee)

Electrozad Supply COMPaNy ......cvemrrerrrsennssessssessssssssssesenns 16
BEI - Industrial Encoders

Canacoppas Limited......ccccrirricmricin e rses e ssseesssenes 18
Bel Products Inc

Electrozad Supply COmMPany .......cirrercssessessessessssssssessens 16
Belden

Electrozad Supply COmMPany .......ccivrcrrerrsssessessessesssssnssessens 16
Belgas

Conval Process Solutions INC.......cevvevvercersnniesssessseseseessnsesaenns 12
Berthold

Vanko Analytical & Instrumentation Specialists................... 20
Bestobell

SPEC (Sarnia) Limited ... seersees e ssesssenns n
Beta - Martel Corporation

21701V T Ted F-1 I @Co] o] i ¢ o] F-3 S 19
Bettis

Lakeside Process Controls Ltd ........cccceivrivmncnncmncnncensccnncennnns 14
Biffi

Lakeside Process Controls Ltd ........cccccoivrivmninncmncnncennccnncennnns 14
Bindicator

WAJAX . teeurrrmressrssssssnssessssssssssssssssssssssssssssssssssssnsessassassessesssssesssanssssanes 1
BinMaster

Canacoppas Limited......ccocvvrrrerreressmsssssessesssssesssssessssssssssssnnses 18
Blackline Safety

Westech Industrial Ltd........ccoicircirrcrrcrr e 4
Bliss Anand

Provincial CoNtrols...... s ses e snes
SPEC (Sarnia) Limited

Boreal

Lakeside Process Controls Ltd .......ccccccevvrvvmrvenninnsenssenssesssennnnns 14
Bourdon

DavVis CoNtrols LEd.......ccccviireciriciriirsercesceessessessseesesssessseessssssness 3
Brad Harrison

Electrozad Supply COmMPany .......civrerrercsssessessessessessnsssessens 16
Brady

Electrozad Supply COmMpPany ......ccirernecssessessessesssssnssessens 16
Bray

Conval Process Solutions INC......cccevcevcercmrsnnsesrcess e seerceessaeenne 12
BRISK Heat

Heaters Controls & Sensors Ltd ........c.ccoceerceecrsesncrsescessnessennens 15
Broan

Electrozad Supply COmMPany ......cccccvcrsersessesssssessessesssssnsssssnens 16
BS&B

Lakeside Process Controls Ltd ........cccccoivrivmninncmncnncennccnncennnns 14
Burkert Fluid Control Systems

Everest Automation INC.....rccrrcrcrcerr s 13
Heaters Controls & Sensors Ltd ........cccccevcmvvncccrscennceenscnssennnns 15
SPS Industrial & Instrumentation Specialists........cccceecereerennn 18
Burndy

Electrozad Supply COmMPany .......ccccecvversersemssmsessessessesssssssssssses 16




PRINCIPAL BRAND NAME/SUPPLIER

Bussmann

Electrozad Supply COMPaNY ......ccccvrverrrveenrsenesssesssnsessssssssnsenes 16
BW Technologies by Honeywell

LYY= 1 n
C3 Controls

=0 7YV T Ted -] I @Co] o] d o 13 19
Cable-Tech

Electrozad Supply COMPaNy .......ccovcrreerernessessessessssssssessesens 16
Caddy

Electrozad Supply COMPaNy .......ovververrcrnessessessessssssssessesens 16
Caldwell

Electrozad Supply COMPAaNY ......ccovvcrveeseessessessessessssssssesseses 16
Cal Controls

DT AT @Yo | (7] I3 TN o O 3
Heaters Controls & Sensors Ltd ........cccovrrccrnvcrcrncnnccrcecrcnnnns 15
Caloritech

Electrozad Supply Company .......rrccnnncscsssnsssesssssssssenes 16
Heaters Controls & Sensors Ltd ........cccceeeecernrcenccssessssessennens 15
Cancoppas

Canacoppas Limited........ccvcrerrersmrnmnsessessessesessessessesssesssssessennes

Heaters Controls & Sensors Ltd

Carlo Gavazzi
Heaters Controls & Sensors Ltd ........cccvrvcrncercercnnccrceesceenes 15

Carol Cables
Electrozad SUpply COMPANY .....cccccevrvreerrveerrsenesseesssnsessssessnsenas 16

Carte
Electrozad Supply COMPaNY ......cccvrvrerrnveenrssenesssesssssessssesssnsenas 16

Cash Valve
Lakeside Process Controls Ltd ........cccccvvmvcmiscrcmscnnsencnsssnnnnnns 14

Cattron
CB Automation INC ... IBC

Century Instrument Company
SPS Industrial & Instrumentation Specialists........ccccecererennes 18

Cera System
Electrozad Supply COMPaNy ......covrcrresnessessessessssssssessesens 16

CFI
Electrozad Supply COMPaNy .......corcrrersensessessesssessssessesens 16

Chaoda
Inland Valve - Formerly SIS ... icrcerccresesesesseesessessesnens 17

Cherry
Electrozad Supply COMPaNny .......ccovreesessnssessessesssssssssseses 16

Chromalox

Electrozad Supply COMPaNny .......covreecessessessessesssssssesseses
Heaters Controls & Sensors Ltd ....

SPEC (Sarnia) Limited ................. .-
Veronics Instruments INC...... s

Cinch Jones
Electrozad SUpply COMPANY .....cccccevvveeerrveerrseeesssesssnsesssssssnsenas 16

Circor Circle Seal

Cisco

Provincial CoNtrols........cicrccrcercircesces s snesnes 19
Clark Reliance

Westech Industrial Ltd.........cocoiciiiircniccrcrrcrscerces e 4
Clarkson

Lakeside Process Controls Ltd .......ccccccevvrvvmrvnninnsnnsenssesssennnnns 14
Clear Water Clarification Technology

Westech Industrial Ltd........cccocevvirvmvcnnrnrrsecsscerseessesseessesssennns 4
Columbia Mbf

Electrozad Supply COmMPany ......cirrrrescmsessnssessesssssssssessens 16
Conant Controls Inc

Provincial CoNtrols......iirccerccrrerrer s s sesssnesnes 19
Continental Industries

Heaters Controls & Sensors Ltd .........cccocevvmrvnncemnsnnsenssennsennnnns 15
WIKA Instruments Ltd ... cerceseeenes IFC
Control Concepts

Canacoppas Limited......cccccrverrrcrrrcesrressrcssssssssssssssnsssssssesssnens 18
Heaters Controls & Sensors Ltd ........ccccvevvmrvnnimncnnsenssenssennnnns 15
Convectronics

Heaters Controls & Sensors Ltd ........cccccvcrncnncmncenncensccnscennnns 15
CR Magnetics

Heaters Controls & Sensors Ltd ........cccccricmnvnncrncnncenscenscennens 15
Crompton

Electrozad Supply COmMPany ......ccccovcrsersessessssssessessesssssnsssssnes 16
Crosby

Lakeside Process Controls Ltd ........cccccricmiirncmncnnccnncenncennnns 14
Crouse-Hinds

Electrozad Supply COmpany .......rnnnnsesssesssesssesssssssnns 16
Heaters Controls & Sensors Ltd ........cccccrecrrveerrmnsnnsesssenssennnns 15
Crouzet

Electrozad Supply Company ......

Heaters Controls & Sensors Ltd

Crystal Engineering

Heaters Controls & Sensors Ltd ........cccccrvvrrvrncrncnnccnnccnscennnns 15
>0 ZeXV T Vet F-1 I @Ce] o] 1 o £ 19
CTC

Lakeside Process Controls Ltd ..........ccccecrveremrrensensersescessnnsennens 14
Danaher

DavVis CoNtrols LEd.......cccvireeiriiriirsescesseesseesessseesesssesssessssssseess 3
Electrozad Supply COmMpany .......ricnnennsesssesssesssesssesssnns 16
Heaters Controls & Sensors Ltd ........cccocvvrcrerersenscnsessensnessennens 15
Danfoss Inc

[ T AVIT @01 1 7] I3 N o 3
Daniel Woodhead

Electrozad Supply COmMpPany .......ccirnecsssssessessesssssssssesses 16
Davis-Klinger

[ T AVIT @01 i 7] I3 1N o 3
Daytronics

Electrozad Supply COmMPany ......ccvcrersessmssssssssessesssssssssssnes 16
Delta M

Lakeside Process Controls Ltd ........ccccoicrivmicnncmncnncennccnncennnns 14
WV X e uerrrrueerrssnnssnessssnssssssessssssrssssssssesssnssssssessssessssssassssssssssssanssssnnes n



PRINCIPAL BRAND NAME/SUPPLIER

Des-Case

Lakeside Process Controls Ltd ........cccccivmicmiiercmscnnseescenscnnnnns 14
Desgranges & Huot

WIKA Instruments Ltd .......ccccoreircviiirccrccecercerce e ssesnens IFC
Det-Tronics Systems

Electrozad Supply COMPAaNy ......coverrerresnessessessessssssssessesens 16
Provincial Controls...... e 19

DH Instrument

Provincial Controls...... s 19
DH-Budenberg

WIKA Instruments Ltd ... seeseennes IFC
Dicom

Electrozad Supply Company .......mrccnnsescesssnsssessssssnssenes 16
Digi

Heaters Controls & Sensors Ltd ........ccovicrnverccrrcnnccrcecscnnnns 15
Provincial CoNtrols...... s sae e sneesneenes 19
Dillon

WaAJAX utiiirrersirsnnssssssenssssssssssnsssnnssssssnsssnnssssssnsssnsssssssssssnsssnsassnssnssssns n
Display Systems

CB Automation INC ... IBC
Dongan

Electrozad Supply COMPAaNy .......ccucverersessessesssssessssssssesseses 16
Drager

Everest Automation INC......iicrrcrrcn e 13
Drake Specialties

SPS Industrial & Instrumentation Specialists........ccccceeercercennes 18
Drexan Heat Tracing

Heaters Controls & Sensors Ltd ........ccvcoriiirccrrcnncsrcnscnninns 15
Provincial CoNtrols...... s 19
Druck

Veronics Instruments INC......icircerccircrcerres e 16
Dual Lite (Edwards)

Electrozad Supply COMPAaNy ......ccovverrerresnessessessessssssssessesens 16
Duracell

Electrozad Supply COMPaNy ......covrcrresnessessessessssssssessesens 16
Heaters Controls & Sensors Ltd ........ccvrcricnrccrrcnnccrccscnnnns 15
Durag

Everest Automation INC......ricrrcrrcr e 13

Dwyer Instruments

Davis Controls Ltd....... e 3
Everest Automation INC....rcrrccerncerrr e e e 13
Heaters Controls & Sensors Ltd ........ccovrvccrnvrrcrrcnnccrcercnnnns 15
Provincial Controls.......ccccevrvvreennne .19
SPEC (Sarnia) Limited ... s sesseeenes 1

WIKA Instruments Ltd ........cocorecrivrrinnercee e sesseeseesnens IFC
DMA

SRP Control Systems Ltd ........cccooivrrrecrsensssescrsee e sesesesenns 8
Dynamic Water Control Gates

Conval Process Solutions INC......ccocvvercrceecesnessessessesssesssesennes 12
Dynisco

Heaters Controls & Sensors Ltd ........ccccceeevcernmrsensesseesssessennens 15

Eastech Flow Controls

CB Automation INC ...t IBC
Easy Heat

Electrozad Supply COMPaNY ......ccccvcvemrrernrvennssensssessssssssssenenns 16
Heaters Controls & Sensors Ltd .........cocivmncricmncnnccnnccnncennnns 15
ECD Analytical

WAJAX . utriiriiriersersseesseesseesssesseessnesssessnessnessssssnsssasssnsssnssssssssessnnssnsene 1
ECG Semiconductors

Electrozad Supply COmMpany .......rcnnnennesssesssesssesssesssnes 16
EDAC

Electrozad Supply COmMpany .......rinnnnsesssenssesssesssessnnns 16
Electrical Measuring Instrumentation

CB Automation INC ...t IBC
EL-O-Matic

Lakeside Process Controls Ltd ........cccorvricriirncmncnnccnscenncennens 14
Electromatic

Electrozad Supply COmpany .......rvnnnennsessseessesssessseessnes 16
Heaters Controls & Sensors Ltd ........cccccevvmrvmncemnsennsennsennsenninns 15
Electrometers

Electrozad Supply COmMPany ......cccovcersersessssesssssessesssssnsssssnees 16
Heaters Controls & Sensors Ltd ... ....15
Provincial CoNtrols...... et ses e ses e sees 19
Eltherm

CB Automation INC ...t IBC
Emerson

Lakeside Process Controls Ltd ........cccccrivmicniccnncnncennccnncennens 14
Provincial CoNtrols......rccrcercereer et ee e 19
Enardo

Lakeside Process Controls Ltd .......cccccevirecmiincsmncnnsessscnsceennns 14
Encoder Products Company

Electrozad Supply COMPaNy .....mrrsernrserssseesssessssssssssnsenns 16
Endress+Hauser

Endress+Hauser................

Westech Industrial Ltd
English Electric

Electrozad Supply COmMpany .......rcnnnennsesssesssesssesssssssnes 16
ENOTEC

Westech Industrial Ltd.........cooiiirncircrcrrcrr e 4
Envent Engineering Ltd

Westech Industrial Ltd........ccooivincnrcrcrrcrr e 4
Enviro-Box

SPS Industrial & Instrumentation Specialists........ccocccveevrcunnne 18
Inland Valve - Formerly SIS
Provincial CoNtrols.......rcrccrcrccr s ne e
Essex

Electrozad Supply COmpany ......rrnnnnnsessseessesssesssessnnes 16
ETA

Electrozad Supply COmMpany .......rvnnnsnnsessseesseessesssensnnes 16
Euromisure

WIKA Instruments Ltd .......cccoocrecrccirccrccncescerercesceecesseenes IFC




PRINCIPAL BRAND NAME/SUPPLIER

Eurotherm Chessell

Heaters Controls & Sensors Ltd .........ccovrvccmviercsscnncescenscennnns 15
WIKA Instruments Ltd ... IFC
EVANS Consoles

Provincial Controls...... s 19
Eveready

Electrozad Supply Company .......rnccrnnencesssnsseesssssssssenes 16
Excel Loading Systems

SPS Industrial & Instrumentation Specialists......c.ccccceecereenne 18
Exergen

Heaters Controls & Sensors Ltd ........cccovrccriirccrrcnnccrcercnnnns 15
Exide

Electrozad Supply Company .......mrccnnsescesssnsssessssssnssenes 16
ExLoc

Provincial Controls...... s 19
Exotherm

Heaters Controls & Sensors Ltd ........cccvrvccrrcerccrrcnnccrceescnenns 15
Fasani

Lakeside Process Controls Ltd ........cccccrvmvcmrcercercnncecsceescnnnnes 14

Federal Signal

Electrozad SUpply COMPANY .....cccccevrvveerrveerrsserssssesssnsessssssssnsenes 16
Fenwal

Electrozad Supply COMPaNY ......ccccvrcrerrrvenrssenssssesssssessssssssnsenas 16
Heaters Controls & Sensors Ltd ........ccovrccicrrccnrcnnccrcescnnnns 15

Ferrax Shawmut

Electrozad Supply Company .......mncmnnescesssesssssssssssssssnes 16
Filter Sense

Canacoppas Limited........ it 18
Firex

Electrozad Supply Company .......rrcmnsencsssnsssssssssssssenes 16
Fireye

Inland Valve - Formerly SIS ... 17
Fisher

Lakeside Process Controls Ltd ........ccccrvriccrncircnncnnccrcecscnnnns 14
Flir

Electrozad Supply Company .......rrccnnsescesssssssesssesssssenes 16
Heaters Controls & Sensors Ltd ........ccccceeeeeerrmrcenccssessesessennens 15
Lakeside Process Controls Ltd ........ccccrvrrcmrnerccnrcnnccsceencennnes 14

Flomotion Systems

CB Automation INC ... IBC
Flowline

Davis Controls Ltd.......ricrrrrrcrreec s 3
Flow metrics

SRP Control Systems Ltd.......ccccccvvvemrrvmnrrenrrseesrseesssseessssesssssenes 8
Flowserve

Everest Automation INC.....ricrrcnrcerrrcrr e 13
Inland Valve - Formerly SIS ... ircrresessessesessessssssessesnens 17
Fluenta

Provincial CoNtrols...... s 19
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Fluidwell

CB Automation INC ...t IBC
Canacoppas Limited......ccrrriccmncnrcrrcrrsens s sss s 18
Fluke

Electrozad Supply COmpany .......inennsesssenssesssesssessnns 16
Provincial CONtrols.......ccicirccircircercerces s ne e 19
Fluoroseal

Everest Automation INC.....ccivvcrricenrncnnrcere e 13
Flygt

Electrozad Supply COmMpPany ......cirrreremssessessessesssssssssessees 16
FMD - Flow Management Devices

WIKA Instruments Ltd ........ccoovevriininmrnsessescessessessseessessssesses IFC
Fossil Power Systems

=073V T Ted F-1 I @Ce] o] 1 ¢ o] £ 19
Foxcroft

Canacoppas Limited.......ccvrvrcrcrcensnsesessescee s sesssessennes 18
Franklin Electric Gride Solutions

SRP Control Systems Ltd .......cccocovvvrvrcrceccsssresses e sessesesaens 8
Frontline Test Equipment

Provincial CoNtrols...... st ses e sees 19
Fusetek

Electrozad Supply COmMpPany .......ccvmeeseesmsssssssessesssssnsssssnes 16
Heaters Controls & Sensors Ltd ........cccocrecrrcrncmscnncensscnssennnns 15
Fuzypro

Heaters Controls & Sensors Ltd ........cccccrecrrvrrccnscnnccnnscnnsennnns 15
GA Industries

Conval Process Solutions INC.......ccvcevcerimncnscessesscnsceescesssnnnns 12
Gasera

Westech Industrial Ltd.........ccooomieiiiircnncercrscsscerces e 4
Gayesco

WIKA Instruments Ltd .......cccoocvecrcsrcnrcsercnscercessescessesssenes IFC
Gefran

Heaters Controls & Sensors Ltd ........cccocrvrceereniennensescessnesennens 15
Gems Sensors Inc

DavVis CoNtrols LEd.......cccvirecirisiriirrerneeseesessesssesssesssesssnssssssssess 3
Electrozad Supply COmMpPany .......rinnnnessseesseessesssessnnes 16
Heaters Controls & Sensors Ltd ........cccocvvrerrnensinnensensessnsenens 15

General Eastern
Veronics INStruments INC......oevvcrrcceenrcennnserssseessseessssesssssesssnes 16

Gestra Steam Traps
Everest Automation INC......cirircccrrccrrrcerr e 13
GF+Signet

Inland Valve - Formerly SIS

GFC (Tectrol)

Electrozad Supply COmMpany .......rcrcsiesseseesssesssesssesssennns 1
GM International

SRP Control Systems Ltd.......ccccccvvvmrrvsnrnvennseessseesssesessseeessnsenes 8
GO

Electrozad Supply COMPaNY ......ccccvvveerrrererserssseesssssssssssssssnsenes 16
Provincial CoNtrols...... s ses e sees 19



PRINCIPAL BRAND NAME/SUPPLIER

Gordos

Heaters Controls & Sensors Ltd .........ccocmvccmicercnscnncesceescnnnnns 15
Great Plains Industries (GPI)

Davis Controls Ltd.......ccrecrrcirrressee s ses s e 3
Greenlee

Electrozad Supply COMPAaNy ......coverrerresnessessessessssssssessesens 16
Gripple Inc

Electrozad Supply COMPaNy .......ccovcrreerernessessessessssssssessesens 16
Guardian

Electrozad Supply COMPaNy .......ovververrcrnessessessessssssssessesens 16
Gyrolok

WaAJAX utiirrrirsnrstnssssssenssssssssssnsssnsssssssnsssnssssssensssnsssssssnsssnsssnsassnssnssssns n
Habonim

Inland Valve - Formerly SIS ... sessesesnens 17
Lakeside Process Controls Ltd ........ccccrvmvcmiinrccnscnncecscescnnnnes 14
Halo

Electrozad Supply Company .......rrccnnnescsssssssesssssssssenes 16
Hammond

Electrozad SUpply COMPANY .....cccccevrverrrvererseeesssesssnsessssssssnsenes 16
Hancock

Lakeside Process Controls Ltd ........coccrvmrcmrcnrcescnnccrceescnnnnes 14
Hansen

Provincial CoNtrols...... e 19
Hareus RTD Sensors

Heaters Controls & Sensors Ltd ........cccocrvccricnrcnvcnncescenscnnnnns 15
Haskel

Electrozad Supply COMPaNY ......occcvrvreernveenrssenssssesssnsessssssssnsenas 16
HCS

Heaters Controls & Sensors Ltd .........ccovrvccmrcercrncnncesceencnnnnns 15
Headline Filters

SPS Industrial & Instrumentation Specialists........ccccecereerenns 18
Heated Hoses - Nordson

Heaters Controls & Sensors Ltd .........cccccvvervvmrcnrsnnsenrsnesnnnnns 15
Hedland

WaAJAX uttierinrsnrssensssessensssnsssesseessssssssssnessnsssssssnsssnsssssssnsssnssssnsssnasnsasnns n
HIMA

Provincial CoNtrols......iecrrercerrerree s sae e sne e enes 19
Hioki

Electrozad Supply COMPaNy ......covrcecessessessessesssssssesseses 16
Hirschmann

Electrozad Supply COMPaNny .......ccovreecessessessessesssssssesseses 16

Provincial Controls....................
WIKA Instruments Ltd

Hobre Analyzer Solutions

Westech Industrial Ltd........ivriccnrcircrrcre s 4
Hoffman

Electrozad Supply COMPaNy .......cccocvcereersessessessessessssssssssssses 16
Heaters Controls & Sensors Ltd ........cccmvccrrcercercnncecrcecscenens 15
Hoke

WA X e tuerrrmerrrsnrrssneresneesssssessnssessnsesssnssssnsssssnessssnesssnsesssnsssssnessnsensnnes n

Holophane
Electrozad Supply COMPaNy ......cvemrrerrrsennssessssessssssssssesenns 16
Honeywell
Electrozad Supply COMPaNY ......ccccvcvemrrernrvennssensssessssssssssenenns 16
Heaters Controls & Sensors Ltd .........cocivmncricmncnnccnnccnncennnns 15

Honeywell Analytics
Veronics Instruments Inc

WajaX...oouemremssnnssnnssnnssnnssnns

Westech Industrial Ltd........ccooiiincnrrcrrcrsercer e
Honeywell ENRAF Tank Gauging

Everest Automation INC.....rcrccrcrcrcer s 13
Hubbell

Electrozad Supply COmpany .......rinnnnnsessseessesssesssessenes 16
SPS Industrial & Instrumentation Specialists........ccceeceeccrenes 18
Hughes Safety Showers

SPS Industrial & Instrumentation Specialists........cccceeceecerennes 18
Hydramotion Viscosity

Westech Industrial Ltd.......cccooeervrcrcrcrceeecrereres e 4
Hytork

Lakeside Process Controls Ltd ..........cccocvvrcmrrensennessessessnesennens 14
Iberville (ABB) Ideal Idec

SPEC (Sarnia) Limited ...t 1
ICON Process Controls

CB Automation INC ...t IBC
Ideal

Electrozad Supply COmMPany ......ccccvrersesessessssssessessesssssnsssssnees 16
Idec lzumi

Electrozad Supply COmMPany .......ccccocvrersersessemsessessessesssssasssssses 16
IDI

Electrozad Supply COmpany .......innennsnssenssesssesssesssnns 16

IdSolutions Primary Flow Elements
Everest Automation INC.....rcciccrcrccrer s 13

Imperial Eastman
Provincial Controls...... e seesnes 19

Intek
Davis Controls Ltd.........ccrcricrrcercer e e e 3

Intermatic
Electrozad Supply COmpany .......rvnnnnsesssesssesssesssssssnes 16

International Temperature Control
Heaters Controls & Sensors Ltd ........cccccrvcrivrrcrncnncennscnscennnns 15

Intertec
Everest Automation INC..... e
Heaters Controls & Sensors Ltd

Ipex

Electrozad Supply COmMpPany ......ccvvecrreecsssssessessesssssnsssesses 16
Isatral

Electrozad Supply COmMPany ......ccccvcreeeseesemssssssssessesssssnsssssnes 16
Islip Flow Controls (IFC)

SPEC (Sarnia) Limited ...t 1
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PRINCIPAL BRAND NAME/SUPPLIER

ISOIL Industria

CB AUtomation INC ... s IBC
Isotech

SRP Control Systems Ltd.......cccccvvvemrrvmnnnenrnseennsesrsssesssssssssssenas 8
ISSC (Industrial Solid State Controls)

Electrozad Supply COMPAaNy ......coverrerresnessessessessssssssessesens 16
ITT Conoflow

CB Automation INC ... se s nne e IBC
Inland Valve - Formerly SIS.........vrccricnnans .17
SPS Industrial & Instrumentation Specialists........ccccecreerennes 18
ITT Neo-Dyn

CB Automation INC ... e se s nee e IBC
Inland Valve - Formerly SIS ... 17
Jacoby-Tarbox

Westech Industrial Ltd........ccoooicrirceecrcercrr e 4
Jag Flocomponents

Inland Valve - Formerly SIS ... eereescnnnnes 17
SPS Industrial & Instrumentation Specialists........cccccecerierennes 18
Jerguson

Westech Industrial Ltd.......ccocvcriicerrrrensessessessessee s ssessessesenas 4
JFlow

Inland Valve - Formerly SIS ... irceeresessessessessessssssessesnens
Vanko Analytical & Instrumentation Specialists...

Jumo

Davis Controls Ltd........cceeivinmrmrsmnssssnnsenssssssssss s ssessssssssssssssenas 3
Heaters Controls & Sensors Ltd ........cccovcvccrrcirccrrcnncerceescnenns 15
Justrite Safety Group

SPS Industrial & Instrumentation Specialists........ccccceeereernnnes 18
Kayden

Everest Automation INC.....iicrncrrce s 13
Keene

Electrozad Supply Company .......mrccmnnnncessssssssssssssssssnes 16
Kellums

Electrozad Supply Company .......mncmnnncesssnssssssssssssssnes 16
Kemtrak

Westech Industrial Ltd........ccooorirceecrcercrr e 4
Kepware

CB Automation INC ... IBC
Kester

Electrozad Supply Company .......rrcnnnencesssessssssssssssssnnes 16
Keystone

Lakeside Process Controls Ltd ........cccccrvrrcrninrccnrcnnccnceescennnes 14
Killark

Electrozad Supply Company .......rrccmnnescesssssssesssssssssenes 16
Kimray

WIKA Instruments Ltd ... sessseennns IFC
Kistler Morse

Davis Controls Ltd........cceeivinmrmrsmnssssnnsenssssssssss s ssessssssssssssssenas 3
WaJAX uiicerrrserseresesnssessssssssssssssssssssssssssssssasssssssessssssssessssassnsssssssnssnssnss 1
Klein

Electrozad Supply COMPany .......ccccvereesessessessessesssssssssssssses 16

52

Kobold Instruments

Canacoppas Limited......cccrirricnrncinrrerrncesrseeersessssnessssessssenes 18
Korn

Electrozad Supply COMPaNY ......ccccvcvrmrrernrvensssensssessssssssssesenes 16
Kraus & Naimer

Electrozad Supply COmMPany .......circrcescsssessessessessssssssessens 16
Krohne

Everest Automation INC.....ccivcirrcenrncr e 13
KSR Kuebler

WIKA Instruments Ltd ........ccoovrvrivinnnmrnsesssessessessesssesssessseesses IFC
KT-Elektronik

Electrozad Supply COmMPany ......ccvvrcrseeessssssessessesssssssssessens 16
KTM

Lakeside Process Controls Ltd ........cccccevrvvmrvnncmnsnnsenssennsennnns 14
Kunkle

Inland Valve - Formerly SIS ... sesessessessnessesnens 17
Lakeside Process Controls Ltd ........ccccervrivmnnrncnncnnccenccnnceennns 14
Kurz Instruments

Everest Automation INC.....ircerccer s 13
Kyoritsu

Electrozad Supply COMPaNY ......ccccvcvcerrrerrrseenssseessssssssssssssnsenes 16
Kytola Instruments

Provincial CoNtrols......rccecrcercer s sne s 19
L&J Technologies

Conval Process Solutions INC.......ccvcevcerimrcnsceessesscenscescesssnnnnns 12
Lambda

Electrozad Supply COMPaNy ......cvvmrrernrsennsseessssessssssssssesenes 16
Lance Ball Valves

SPS Industrial & Instrumentation Specialists.......ccccccvvverriennn 18
Landmark Lighting LBL LDI Technology Design
Electrozad Supply COmMPany .......circrcescsssessessessessssssssessens 16
Lascar

Heaters Controls & Sensors Ltd ........cccoccvvrcrrensinscrsescessnssenens 15
Lauris Technologies

Vanko Analytical & Instrumentation Specialists................... 20
LC Meters

SPEC (Sarnia) Limited ... sersees e ssesssenns n
Leecraft

Electrozad Supply COmMpPany ......ccirersecsssessessessesssssssssesses 16
Leser PRV

Inland Valve - Formerly SIS ... sessnesesnens 17
Westech Industrial Ltd

Leuch

Electrozad Supply COMPaNY ......ccccvrveerrrerrrsenssseesssnssssssesssnsenes 16
Leviton

Electrozad Supply COMPaNY ......ccccvrvcerrrrerrrveeressesssssssssssssssnsenes 16
Provincial CoNtrols...... et ses e sees 19
Liebert

Electrozad Supply COmMPany ......cccccvceseeseesmsessessessesssssnsssssnees 16
Lightolier

Electrozad Supply COMPany .......ccccocvemsersessemsesssssessesssssasssssses 16



PRINCIPAL BRAND NAME/SUPPLIER

Lily Fasteners

Electrozad Supply COMPaNY ......ccccvrverrrveenrsenesssesssnsessssssssnsenes 16
Limesoft

Everest AUtomation INC......ivceiimrcrssc e 13
Linemaster

Electrozad Supply COMPAaNy ......coverrerresnessessessessssssssessesens 16
Lion

Electrozad Supply COMPaNy .......ccovcrreerernessessessessssssssessesens 16
Lithonia

Electrozad Supply COMPaNy .......ovververrcrnessessessessssssssessesens 16
Electrozad Supply Company .......rncnnsnncesssnsseesssssssssnnes 16
Heaters Controls & Sensors Ltd ........cccccevevvennercennessessesessennens 15
LJ Star

WIKA Instruments Ltd .......ccooorecrivniirnersee e cessessesssens IFC
Louisville Ladders

Electrozad Supply COMPaNy ......covrcecessessessessesssssssesseses 16
LPS

Electrozad Supply COMPaNny .......covreecessessessessesssssssesseses 16
LS Industrial Systems

Davis Controls Ltd........crrrrcrrerreer s 3
Lumacell Inc

Electrozad Supply COMPAaNy .......ccucverersessessesssssessssssssesseses 16
Lutron

Electrozad Supply COMPaNny .......ccccucvcerreesessessesssssesssssssssssssses 16
Lutze Inc

Davis Controls Ltd....... s 3
M&G Ametek

[T AT = = D SR 1
MA Stewart

LYY= T L= ) S 1
Mac-Weld Machining Ltd

Davis Controls Ld....... s
Everest Automation Inc
Heaters Controls & Sensors Ltd ........ccovrcrrirrccrrcnnccrcescnnnns 15
Mac Weld Machining Ltd........cccorivinrrnrrrceccseseses s BC
Provincial Controls...... s 19
SPS Industrial & Instrumentation Specialists........ccccecerierenns 18
MacTek

=0 7YV [ Ted -] I @Ce] o] 1 o 13 19
Macurco Gas Detection

DaVvis Controls LEd........cceivrirmrrnnirrerreessesssesssee s ssssssssssnsssnsssnees 3
Madgetech Data Loggers

Heaters Controls & Sensors Ltd ........cccceveveerrmrcenccrseesesessenens 15
Madison Company

DT AT @Yo | {7 I3 TN o O 3
MAG Lite

Electrozad Supply COMPaNny .......ccovreecessessessessesssssssesseses 16
Magnetrol

Inland Valve - Formerly SIS ... icrcerrcsessessesessessssssessesnens 17
Vanko Analytical & Instrumentation Specialists......ccccccerneee 20

Magtech

Lakeside Process Controls Ltd ........cccccrvcmiinnsmncennseensenscennnns 14
Mallory

Electrozad Supply COMPaNY ......ccccvcvemrrernrvennssensssessssssssssenenns 16
Marathon

Electrozad Supply COmMPany .......cirrercssessessessessssssssessens 16
Marimex

Westech Industrial Ltd........cccoccevvinvmrcnnrnrrsrcsecesseessessesssesssennns 4
Marr

Electrozad Supply COmMPany ......cirrresemsessessessesssssssssessens 16
Marsh Bellofram

Conval Process Solutions INC......evcevcercrrsnnseescess s seerseee e 12
Inland Valve - Formerly SIS ... reerrsesssssesessssessneenes 17
Matasorb

SPEC (Sarnia) Limited ... sees e sssssnesnes 1
McGill

Electrozad Supply COMPaNy ......ccvmrrerrrcennnessssessssssssssenenns 16
MDI

Heaters Controls & Sensors Ltd ........cccccrvcmivenncmssennsenssenssennnns 15
Megger Met

Electrozad Supply COMPaNy .....vemrrernrveennssensssessssssssssesenns 16
Meltric Mencom Mersen

Electrozad Supply COmMpPany ......irrrrcssessessessessssssssessens 16
Mensor

WIKA Instruments Ltd ........cccoveerivennimrcsensensessesssesssesssessssesses IFC
MetOne

Vanko Analytical & Instrumentation Specialists................... 20
Mettler Toledo

Westech Industrial Ltd........cccoccvvirimrcnrrnrcsrcrsserces e eessessseens 4
Meyers

Electrozad Supply COmMpPany ......coirerneecssessessessesssssssssesses 16
MG (formerly M-System)

SRP Control Systems Ltd ........ccocoicrvrnscrccsssserses e 8
MicroMod Automation & Controls

CB Automation INC ...t IBC
MicroMold Products Inc

Inland Valve - FOormerly SIS ... cerressesessessessnessesnens
SPS Industrial & Instrumentation Specialists

MicroMotion

Lakeside Process Controls Ltd ........ccccerirvcrivnncmncnnceesccesceennns 14
Mid-West Instruments

Heaters Controls & Sensors Ltd ........cccccevcmvvniimscennsesssensseennns 15
WAJAX . utriuiriiriserstrsseesseessessseesseessaessaessasssnessssssnsssasssasssnnesnsessnssnnssnssnn 1
Miller

Electrozad Supply COmpany .......innnnsesnsesssesssesssesssnns 16
Milwaukee

Electrozad Supply COmpany .......nnennscsnsesssesssesssssssnns 16

Milwaukee Valve
Conval Process Solutions INC......icercrrcnnccrcrr s 12
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PRINCIPAL BRAND NAME/SUPPLIER

Mitylite

Electrozad Supply COMPaNY ......ccccvrverrrveenrsenesssesssnsessssssssnsenes 16
Modatec

Electrozad Supply COMPaNy ......cccvvveerrveerrsenesssesssssessssssssnsenes 16
MOGAS Industries

SPS Industrial & Instrumentation Specialists........ccccecereerenns 18
Mold Control Systems (MCS)

Heaters Controls & Sensors Ltd .........cccccevvevvvmrcnrcnnsenrsenesnnnnns 15
Monarch

Heaters Controls & Sensors Ltd .........cccccevvcmvvmrcnvsnnsenrsnnesnnnnnns 15
Moore Industries

CB Automation INC ... IBC
Motorola

Electrozad Supply COMPaNy .......ccovrceescssessessessessssssssesseses 16
Moxa

Electrozad Supply COMPaNy .......covrceccssmssmssessessssssssesseses 16
Provincial Controls...... e 19
MRG

Lakeside Process Controls Ltd ........ccccrvmvcmiccrcmrcnncecsceescnnnnes 14
MTS Sensors

WIKA Instruments Ltd ... sesseennes IFC
Mueller

Electrozad SUupply COMPANY .....cccccevrvceerrveerrssenesssesssnsessssssssnsenes 16
Nanco

Electrozad Supply COMPaNY ......ccccvrvrerrnveenrsensssssesssssesssssessnsenas 16
National Energy Equipment

SPEC (Sarnia) Limited ........ccccciieiimrcrrcrrceescens s sssssesssesssssenes 1
Neles

Everest Automation INC......oevciiimrcnsscrrerscns e 13
Nepco

Electrozad Supply COMPAaNy ......cvrcerresnensessessessssssssessesens 16
Neptune Meters

SPS Industrial & Instrumentation Specialists........ccccecereerennes 18
Net Safety

Lakeside Process Controls Ltd ........cccccvvervmrrnrinrsnnsenssnsesnnnnnns 14
Westech Industrial Ltd........ccooorircercrcercer e 4
Neway

Conval Process Solutions INC......crcercerccrrccrcerces e 12
Inland Valve - Formerly SIS ... 17
Nextron

CB Automation INC ... IBC

Niagara Meters

WaAJAX . uiiierrersserssersssesseessnssssessnessnssssessssssssassessssssnsessssssessssessesssnnsnsense 1
Nica Power Battery Corporation

Electrozad SUpply COMPANY .....cccccevrvreerrveenrseeesssssssnsesssssssnsenes 16
Noma

Electrozad SUpply COMPANY .....cccccerrcceerrverrrsesesssesssnsessssssssnsenes 16

Norlabs Calibration Gases
Westech Industrial Ltd........ccoooircrccirrercrr e 4
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North Port Valves

Conval Process Solutions INC.......ccvcevcerimnccsccscsscns e scesssnnnns 12
NoShok

CB Automation INC ...t IBC
Davis Controls Ltd.........cccrcrrcrrcer e e e 3
Everest Automation INC.....cccicciiirccircsiscserssesssess s snes 13
SRP Control Systems Ltd ... eesenenns 8
Nova

Electrozad Supply COmpany .......rvnnennsesssesssesssesssessenns 16
Novaflex

SPEC (Sarnia) Limited ......cccccviveirierrrvessssesssssssssessssssssssssssssnsenss 1
Numatics

Inland Valve - Formerly SIS ... rcrrrrerreereesesseenens 17
Provincial CONtIOIS.......cccvcercceriircerree s s ses s e seessnesnessnes 19
Nutone

Electrozad Supply COmMPany ......cirernecsesessessessesssssssssessens 16
O-Z Gedney Company

Electrozad Supply COmMpPany .......ccircrnecssessessessesssssssssesses 16
OBrien

Electrozad Supply COmMpPany .......circrnecseessessessesssssnsssessens 16
SPS Industrial & Instrumentation Specialists.......cccocvvvceerinnnn 18

OBrien (Ametek) - Instrument Enclosure and Protection
Electrozad Supply COmMpany .......rcnnnsennsessseessesssesssessnnes
SPS Industrial & Instrumentation Specialists
ODE

Conval Process Solutions INC......icerccnncnrcenrcrr e 12

Ogden Manufacturing
Veronics Instruments INC..... it 16

Ohio Brass

Electrozad Supply COmMPany ......cccccvcersesesmssssessessesssssssssssnees 16
Ohmite

Electrozad Supply COMPany .......ccccocvemsersessemsesssssessesssssasssssses 16
Oil & Gas Process Solutions

WIKA Instruments Ltd ... sesseenes IFC
Omega

Davis Controls Ltd.........cccrcercrcrrrer e e e
Electrozad Supply Company
Everest Automation INC.....rccrccrcrcerrer s
Omron

Electrozad Supply COmMpany .......rvnnnennsesssesssesssesssesssnes 16
Onyx Valve

Conval Process Solutions INC......vcercmrcnncnrcss e 12
OPSIS

Canacoppas Limited........rriirncrrrrcrrersee e 18
Optex

Heaters Controls & Sensors Ltd ........cccccrvcrivrncrncnnccnnscnncennnns 15
Optris

Davis Controls Ltd.........ccrccrcrircerccr e seens 3
Heaters Controls & Sensors Ltd ........cccocverceerersensensessessnesennens 15
SRP Control Systems Ltd ... 8



PRINCIPAL BRAND NAME/SUPPLIER

OPW Engineered Systems

Conval Process Solutions INC......vccvcercmrcsncircesces e 12
SPS Industrial & Instrumentation Specialists......c.ccccccvicriennne 18
Orange Research

Provincial CoNtrols...... s 19
Orion

Vanko Analytical & Instrumentation Specialists................... 20
OSlsoft

Lakeside Process Controls Ltd ........ccccrvrrcmicircrncnncnrcecncnnnnns 14
Osram Ballasts

Electrozad Supply Company .......rnccnnncncesssessssesssssssssnnes 16
Ovation

Lakeside Process Controls Ltd ........ccccrvmrcriicrcnncnnccrcecscennnes 14
PAC

Vanko Analytical & Instrumentation Specialists................... 20
Panametrics

Veronics Instruments INC......crcirccircrcrer e 16

Parameter Generation & Control

SRP Control Systems Ltd.......ccccccvvverrvvmrrrenrneesrseessssesssssesssaseees 8
Panasonic

Electrozad Supply COMPANY .....cccccvvceeerrverrsseresssssssnsesssssessnsenas 16
Panduit

Electrozad SUupply COMPANY .....cccccevrvceerrveerrssenesssesssnsessssssssnsenes 16
Paragon

Electrozad Supply COMPaNY ......ccccvrvrerrnveenrsensssssesssssesssssessnsenas 16
Parker/Balston

Davis Controls Ltd.......ccricriciriircerreessessses s ses s sne e sneas 3
Partlow

Davis Controls Ltd.......ccccceevrevereennne
Heaters Controls & Sensors Ltd

Peacock

Pelican
Electrozad Supply Company .......nccnnnencesscessssesssssssssnnes 16
Pelmar Engineering

Provincial CoNntrols...... s 19
Penberthy

Lakeside Process Controls Ltd ........ccccrvrrcriccrcnscnnccrceescennnes 14
PEPPERL FUCHS

CB Automation INC ...
Electrozad Supply Company

Perma-Cal Industries Inc

Provincial CoNtrols......ooicrcrreccre st ssessessesnens 19
Pfieffer

Electrozad Supply COMPaNy .......ccceevereersessessesssssessssssssesssses 16
Phase IV Engineering

WIKA Instruments Ltd .......cccocveeemrcrnsnssssessessessessessessessesssssns IFC
Philips

Electrozad Supply COMPaNny .......cccucverrersessessesssssessssssssssssses 16

Phoenix Contact

Electrozad Supply COMPaNy ......cvemrrerrrsennssessssessssssssssesenns 16
Photoswitch (Allen-Brady)

Electrozad Supply COMPaNY ......ccccvcvemrrernrvennssensssessssssssssenenns 16
Plast-O-Matic Vavles Inc

Conval Process Solutions INC......ccccervercerrersescsscssessessessesssessennes 12
Plastibond (Rob-Roy)

Electrozad Supply COmMPany .......ccivrcrrerrsssessessessesssssnssessens 16
PMC STS Inc

SRP Control Systems Ltd ........ccocovvvrvrrrcrncrssneres e sesesesnens 8
PMT by Ametek

WAJAX . utierrsnrsrrassssssessssssssssssssnnssssssssssnsssssssssssnsssnsssssssnssssssssnesnssnsasss n
PMV Positioners

Canacoppas Limited.......ccvrcrcrcrcencssenessescee s ssessennes 18
Pratt Industrial

Westech Industrial Ltd........ciiircnrcrcrrcrr e 4
Precision Digital

CB Automation INC ..t IBC
Electrozad Supply COMPaNy .....cccvmrrernrvennssersssessssssssssnsenes 16
Everest Automation INC.....iccrccrccrccrrer s 13
Provincial CONtrols......cicrccirccrcercercesc s ne e 19
SRP Control Systems Ltd ... censceneans 8
WA X cuetrrrrerrrssnrssnresssnesssssessssssssssssssssessssssassnsssssesssssssasssssssssessanssasnnns n
Pribusin Inc

Provincial CONtrols........cvcrccircerctrcerces s ssee s snesnes 19
Primary Flow Signal

=073V 1o Ved F-1 I @Ce] o] 1 o £ 19
Process Insights

Everest Automation INC.....ccivicrrrcrrccenrsere e 13
Process Sensing technologies

SRP Control Systems Ltd ........ccocovvvrvrrrcrrcrsenseres e ssesesens 8
Process Technology

Heaters Controls & Sensors Ltd ........cccocceereeerersennersensessnesennens 15
Prognost

Lakeside Process Controls Ltd ..........cccecvvremerensenscnsencessnesennens 14
Progress

Electrozad Supply COmMpPany ......ccvvrerneecesssessessessesssssssssesses 16
Protective Coatings Inc. - Rubber Linings

SPS Industrial & Instrumentation Specialists........ccccecereernnen 18
Protimeter

Veronics Instruments INC.....crcrrccrrcrcrr et 16

Provincial Controls

Provincial CoNtrols...... et see e sees 19
Provo

Electrozad Supply COmMPany .......cccecveemsersessemsssssssessesssssssssssses 16
Pulsar

Everest Automation INC.....rccrccrcrccrrr s 13
SRP Control Systems Ltd.......ccccccrvvmrrvrennnvnnrnernssessseessssesessneenns 8
PureFlex Hose & Fittings

SPS Industrial & Instrumentation Specialists.......ccccccvvverriennn 18




PRINCIPAL BRAND NAME/SUPPLIER

Pyrotenax
Electrozad Supply COMPaNY ......ccccvrverrrveenrsenesssesssnsessssssssnsenes 16
Heaters Controls & Sensors Ltd ........ccvrcciiirccnrcnncercenrcnnnns 15

Quadbeam Technologies
Everest Automation INC.....iicircrrcr e 13

Quality Machine & Manufacturing

AT = T L= ) S 1
RAB Design

Electrozad Supply Company .......nccnnsencesssensseesssssssssnnes 16
RAE Systems By Honeywell

LYY= T L= ) S 1
Ralston Instruments

Heaters Controls & Sensors Ltd ........ccvrrccrrvercrrcnncecrceescnnnes 15
Provincial CoNtrols...... s enes 19
Rawl

Electrozad Supply COMPaNy ......covrcecessessessessesssssssesseses 16
Ray-O-Vac

Electrozad Supply COMPaNny .......covreecessessessessesssssssesseses 16
Raychem

Electrozad Supply COMPaNy .......ccccecveereersessessesssssessssssssesssses 16
RC Systems Inc

Provincial Controls...... e 19
SPS Industrial & Instrumentation Specialists......cccccccvvvcerrinens 18
RCC

Electrozad SUpply COMPANY .....cccccevrvreerrveerrsenesseesssnsessssessnsenas 16
RCS Actuators

Conval Process Solutions INC......ciccicercnrcnscircesces e 12
Inland Valve - Formerly SIS ....... s 17
Red Dot

Electrozad Supply Company .......mnccmnnescessssssssssssssnsssnes 16
Red Seal Measurement

SPS Industrial & Instrumentation Specialists......c.cccccvveriennne 18
Reed Instruments

Provincial Controls...... e 19
Rees

Electrozad Supply Company .......mnccnnnencesssensssesssssssssenes 16
Reliance Boiler Trim

Westech Industrial Ltd........ccooorcrccrcrcrcer e 4
Rex RKC

Heaters Controls & Sensors Ltd ........ccovrvcrrvercnrcrnccrcecscnnnns 15
REXA

Everest AUtomation INC.....crccrrcrrse e 13
Reynolds

Electrozad Supply Company .......rrccmnnescesssssssesssssssssenes 16
Rhosonics

Everest AUtomation INC.....vcrrcrrcrrce e 13

Richter Process Pumps & Valves

SPS Industrial & Instrumentation Specialists......ccccccevvvcerrrnens 18
Ringo
Electrozad SUpply COMPANY .....cccccevrvveerrveerrsserssssesssnsessssssssnsenes 16
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RKC Instruments

Heaters Controls & Sensors Ltd ........cccccrecmivnicmscnnseessenssennnns 15
Robertshaw

SPEC (Sarnia) Limited .......ccccricriirrerrersersessseessesssees e ssssssnssnnes 1
Robroy

Electrozad Supply COmMPany .......circrcescsssessessessessssssssessens 16
Rockwell Automation

Electrozad Supply COmMPany .......ccirrrrercsssessessessessssssssessens 16
Ronan

Lakeside Process Controls Ltd ........ccccevvrrvmrinnimnsennsenssesssenninns 14
Rosemount

Lakeside Process Controls Ltd ........cccccvvrrvmrinrcmnsenncenssennsennnns 14
Rotork (Fairchild)

Everest Automation INC......rcircccnrccrrrrr e 13
Rotronics

Veronics Instruments INC......ivcercrrcrrcercerer e 16
Roxtec

Electrozad Supply COmMPany ......cccovcersrseesmsesssssessesssssnsssssnees 16
Russell & Stoll

Electrozad SUpply COmMPany ......ccccvceemeseeserssssessessesssssnsssssnens 16
S-Products

WAJAX . teeurrrmrsessnsssnserssessssssssssssssssssssssssssssssssssssnsessassansessesssssesssanssssanses 1
SAF Precision Mfg Ltd

SPEC (Sarnia) Limited ........iiirrrnerrcernerscee s s sesssssssnnsnns 1
Safe-T-Matic

Provincial CoNtrols...... e ses e sees 19

SafeRack Loading Rack Technologies

SPEC (Sarnia) Limited ......cccciiiiriciircesnssessssssssssssssssssssssssssnsenes 1
Sammi Machinery

SPEC (Sarnia) Limited ......ccccccvivemrvrrrvessssesssssssssssssssssssssssssnsenss 1
Samson Controls

Provincial CoNtrols......ccrcircrcer s e snes 19
Samsonatic

Electrozad Supply COmpany .......rvnnennsenssesssesssesssesssnes 16
Sandelius Instruments Inc

SPS Industrial & Instrumentation Specialists........ccocccveevrcnnnne 18
Sasco

Electrozad Supply COmpany .......rvnnnnnnsssseessesssesssessnnes 16
Scandura

WIKA Instruments Ltd ... cereeseeenes IFC
Schmersal

Davis Controls Ltd.........ccvrccrccrcercer e e 3
Schneider Electric

Westech Industrial Ltd.........coooioircmrcircerceecre e 4
Schroedahl ARV

Westech Industrial Ltd.........ccoooiiiimrcercercrecrr e 4
Schubert and Salzer Control Systems

Conval Process Solutions INC......ccevcevcerimsscscecssesscsscesenessnnnns 12



PRINCIPAL BRAND NAME/SUPPLIER

Scully

Electrozad Supply COMPaNY ......ccccvrverrrveenrsenesssesssnsessssssssnsenes 16
SPEC (Sarnia) Limited .......cciiiivenriessnsessssssssssssssssssssssssasenes n
Seametrics

Veronics Instruments INC......crccirccircrcree e 16
Secomea

Davis Controls Ltd....... s 3
Sempell

Lakeside Process Controls Ltd ........ccccrvrrcmicircrncnncnrcecncnnnnns 14
SenSOR (SOR) Sampling Systems

SPS Industrial & Instrumentation Specialists......c.cccccceecereenne 18
Sentry Equipment

Everest Automation INC.....rrcrncrsceccrr e 13
Sevomex

Vanko Analytical & Instrumentation Specialists................... 20
Shafer

Lakeside Process Controls Ltd ........ccccrvrvcmiccrccnrcnnccrceescennnes 14
Shand and Jurs

Conval Process Solutions INC......ccvcercercnsccrcerces e 12
Sick Gas and Dust Measurement CEMS

Westech Industrial Ltd........ccoooiirirccrcrrcee e 4
Siemens

Electrozad SUupply COMPANY .....cccccevrvceerrveerrssenesssesssnsessssssssnsenes 16
Signal Fire

Everest AUtomation INC.....ivciiimrcmsse e 13
SIKA

Davis Controls Ld.........ccrecrrsrirrerseessesssessee e ssess e ssne e ssneas 3
Skinner

Electrozad Supply COMPaNY ......ccccvvveerrnvenrssenesssesssssessssssssnsenes 16
Slick Sleuth

SPEC (Sarnia) Limited .......cccccvvmrrmrcnnrrrresssnnsssessssessssssnssssssssesans n
Smar

=0 7YV T Ted -] I @Ce] o] 1 o 13 19
SmartSights

CB Automation INC ... rse e se s e e IBC
SolaHD

Electrozad Supply COMPAaNy .......ccovvreeecessessessessesssssssesseses 16
Provincial Controls...... s 19

Southern Cross

SRP Control Systems Ltd ... 8
SOR Controls

SPS Industrial & Instrumentation Specialists.......ccccccvvveeerrinnns 18
Spectro Scientific

Electrozad SUpply COMPANY ....ccccccevrvceerrveerrseeessessssnssssssssssnsenes 16
Lakeside Process Controls Ltd ..........ccceeevercernmrsessessessassessennens 14
Spemco

Electrozad Supply COMPaNny .......ccucvcereesessessesssssessssssssesssses 16
Sprague

Electrozad Supply COMPany .......ccucvereesessessesssssesssssssssssses 16

SPS Installation Services

SPS Industrial & Instrumentation Specialists.......cccccevrvcerrinennn 18
Stafsjo
Everest Automation INC.....icciccirccercsencereer s 13
STAHL
Electrozad Supply COmMPany .......cirrercssessessessessssssssessens 16
Provincial CoNntrols....... s sers e seesnes 19

Stainless Valve Co

Provincial CoNtrols...... e eesnes 19
Stealth

Electrozad Supply COmMpany .......rinnnnsesssenssesssesssessnnns 16
Stelpro

Electrozad Supply COmpany .......rvnnnnnnsessseessesssesssesssnes 16
Stewart R Browne

Electrozad Supply COmMpany .......rrnnnennsssseessesssesssessnnes 16
STI (Scientific Technologies Inc)

Electrozad Supply COmpany .......rvnnnennsessseessesssessseessnes 16
Stonco

Electrozad Supply COMPaNY ......ccccvrvcerrrerrrvenssseessssnssssssssssnsenes 16
Streamlight

Electrozad Supply COMPaNY ......cccccvcvcerrriernrseersssesssssnssssssesssnsenes 16
Sumitomo Electric - FutureFlex Fiber

Provincial CoNtrols......rccrcrcercer s snennes 19
Sure Flow Equipment Inc

Conval Process Solutions INC.......ccvcevceirmrcnsceessesscnscescessssnsnns 12
SPEC (Sarnia) Limited ... s s sesssssssnnsnns 1
Swagelok

SWagelok ONtario ... 15
SwissFluid Lined Valves

SPS Industrial & Instrumentation Specialists........cccccveeeriunnnne 18
Sylvania

Heaters Controls & Sensors Ltd ........cccccrvcrivrncrncnncennccnssennnns 15
Syncade

Lakeside Process Controls Ltd ........ccccovmicrninncnncnnccnnccnncennnns 14
Syrelec

Electrozad Supply COmMpany .......rinnnnsesnsesssesssesssesssnes 16
Syscon

Heaters Controls & Sensors Ltd ........cccocvrvcrrvrncnncnncenncenncennnns 15

Tantaline - Corrosion Solutions

SPS Industrial & Instrumentation Specialists.......cccccvvvevrinnnn 18
TechnipFMC Smith

SPS Industrial & Instrumentation Specialists.......ccccccvvvverinnnn 18
Teco Westinghouse

Westech Industrial Ltd.........cooieircrrcnrcercercre e 4
Tel-Tru

WV X et uerrrruerrrsnrssneesssnssssssessssssssssssssssesssnssassnessssessssssassssssssssssanssnsnnes n
Telaire

Veronics Instruments INC.....coecircercercrcrrer e 16
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PRINCIPAL BRAND NAME/SUPPLIER

Teldyne Monitor Labs

Vanko Analytical & Instrumentation Specialists......c.ccccenunee 20
Tempco

Heaters Controls & Sensors Ltd ........cccocmvccricercrrcnncsnceescnnnnns 15
Tenor Industrial Control

Heaters Controls & Sensors Ltd .........cccccevvcevvmrcrrcnnsenrsesssnnnnns 15
Tenor Timers

Heaters Controls & Sensors Ltd .........cccccevvevvvmrcnrcnnsenrsenesnnnnns 15
Theben

[T AVIT @Yo | {7 130 TN o T 3
Therm-Omega-Tech

SPS Industrial & Instrumentation Specialists.......cccccceererennes 18
Thermo Electric

Electrozad Supply COMPaNy .......ccovrceescssessessessessssssssesseses 16
Heaters Controls & Sensors Ltd ........cccovrvccrivercrncnnccrcecscnnnns 15

Thermo-Kinetics Company Ltd

Heaters Controls & Sensors Ltd ........cccvrvccrrcerccrrcnnccrceescnenns 15
Provincial CoNtrols...... s cee s sneesneenes 19
Thermon

CB Automation INC ... IBC
Electrozad Supply Company ..... -
Heaters Controls & Sensors Ltd ........ccvcrcoviirccrrcnncerceescnnnns 15
Thomas & Betts

Electrozad Supply COMPAaNy .......ccucvcereerressessesssssesssssssssssssses 16
TMEIC

Westech Industrial Ltd.........cooorirccrcrcercer e 4
Topworx

Conval Process Solutions INC.....icirccrrcers e 12
Inland Valve - Formerly SIS ... e sseesssseeessneenns 17
Lakeside Process Controls Ltd ........ccccrvcmrccriinnccnncnncnscenscenninns 14
Provincial CoNtrols...... s 19
TR Encoders

Electrozad Supply COMPaNY ......occcvrcceerrvenrsenesssesssssessssssssnsenas 16
Triad

Electrozad Supply COMPaNY ......ccccvrvrerrnvenrssenessnessssnsessssssssnsenes 16
Tronic

WIKA Instruments Ltd .......cccovevrivninnnersseesessesseeseseseesseessens IFC
Trox Technik

Conval Process Solutions INC.......vccercircercsnncersesceeseeseessenns 12
Turck

Electrozad Supply COMPaNy ......cvreerresnessessessesssesssssessesens 16
Turner Designs Hydrocarbon Instruments

Everest Automation INC....icrrccrrrcererr e 13
Tylok

Provincial CoNtrols...... s ces s sneenes 19
UE (United Electric) Controls

Provincial CoNtrols...... s sneesneenes 19
WaAJAX . uiieerreesserssersssesseessnssssesssessnssssessssssssassessssssnsessesssessssessenssnsassensn 1
Ultra (A Curtis Wright Company)

SRP Control Systems Ltd.......ccccccvvvemrvvmrnrenrsseesrssesssseessssesssssenes 8
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UniMeasure

SRP Control Systems Ltd.......ccccccrvvmrrvrnnivnnrnensssessseessssessssneenes 8
Unistrut

Conval Process Solutions INC.......cccciminninensssnssssssssessessssnnns 12
Electrozad Supply COmMpany .......inncnnsesssesssesssesssssssnns 16
US Gauge Ametek

Inland Valve - Formerly SIS ... s 17

Vacon Drives

DavVis CoNtrols LEd.......ccccvrreciriiriirreenesceesesseesseesesssesssesssssssness 3
VAG

Conval Process Solutions INC.......cuvvevverrnrsnniessceesseseseessnsesseens 12
VAISALA

Everest Automation INC......rvcirccirnccrrrrr e 13
Westech Industrial Ltd.........cooiiiircnrcercrrcrr e 4
Validyne

Canacoppas Limited......cccccvvierrrcemrnrenrreesrressssesssssesssssssssssesssnens 18
Valmet Flow Control

Everest Automation INC.....rcrcccr s 13
Vanessa

Lakeside Process Controls Ltd ........cccceivrvcmiinncmncnnccencensceennns 14
Varec

Lakeside Process Controls Ltd ........cccervrecmncnncmecnnceesccrnceenns 14
VEGA

Inland Valve - Formerly SIS ... reerrreesrssesesssseesneenes 17
Venture Measurement

WA X e uetrrrrerrsssnnssnnesssensssssessssssssssssssssesssssssssssssssesssssssassssssssnessanssasnnes n
Vetec

Electrozad Supply COMPaNY .....ccvcvemrrernrveennssessssessssssssssesenes 16
Vortec

Provincial CoNtrols........ci e snesnes 19
VorTek Instruments

Canacoppas Limited.......ccrvrcrcrceriersesererceesesse e sennes 18
Davis Controls Ltd........ccrcrrcercer e s e 3
WAJAX . eutiierennssnesssnsssessnssssssssesssssssssssessnsssnsssssssnsssnsssssssnssssssssnesssssnsssns 1
VTScada

CB Automation INC ... e sme e ee e IBC
Waltron

Vanko Analytical & Instrumentation Specialists................... 20

Warrik Controls

Davis Controls Ltd........cccrccrcircrcercer e seens 3
Watlow

Heaters Controls & Sensors Ltd ........cccocvrverivrrcnncnncennccnscennnns 15
Watts

Conval Process Solutions INC......rcercnrcnrcecsccs s 12
Weidmuller

Electrozad Supply COMPaNY ......ccccvcvcerrreerrseresseesssssssssssesssnsenes 16
Weiland

Electrozad Supply COMPaNY ......ccccvvveerrrererserssseesssssssssssssssnsenes 16



PRINCIPAL BRAND NAME/SUPPLIER

Cross Reference Page Cross Reference Page
Wes_t Instruments [ __ I ==
DaVis CONtrols LEd.......cccceiirirmisenrierresreesseesseeseesseesssesssssnsssnsssnees 3 Q§~ ~~~~~~~~~ COM ooy Sosirs
Heaters Controls & Sensors Ltd ........ccocrccicirccrrcnnccrceercnnnns 15
Westech
Westech Industrial Ltd........ccoooririercrcrcer e 4
Wide-Lite
Electrozad Supply Company .......rnccrnnencesssnsseesssssssssenes 16
WIKA 0 :
IN1and VaIVe = FOIMEITY SIS ....iioieereereeeesseseessssessessessessesessessene 17 ﬁ‘ )
-
WIN-911 !
CB Automation INC ... IBC Automation Career CERter
Winters Instruments .
CB Automation INC ... IBC
DT AT @Yo | {7 30 TN o O 3 Featured Automation Jobs
Lakeside Process Controls Ltd ... 14 — P e ResuN R
Provincial CoNtrols...... s cess e sesssae s sns e e enes 19 o s e P —— I e
Worcester Rhino o - LSS
Conval Process Solutions INC......vccvcercerscnnserrerceeceeses e 12 =y =
v Where People & Positions Meet
arway

Lakeside Process CONtrols Ltd ......cc.cceeeeeeeresescesesssnesssseneasesns 14 Your success is our success. That’s why we provide the

forum for employers and job hunters to meet and form
Yaskawa valuable partnerships toward mutual success
Lakeside Process Controls Ltd ........ccccrvcriccmrcnrcnncnncnrcenscennnns 14 P P ’
YZ Systems Search for jobs or post your resume and you’ll see the
WIKA INSEUMENES LE woorerorersorensonsnsensosensossnsessosnso IFc | results.
ZOOK Visit our site at jobs.isa.org and see for yourself
SPEC (Sarnia) LiMited .......ceeerreeeerrssesssessessssasssssseas n what the excitement is all about.
Zwick TOV
Westech Industrial Ltd........ccooorircencrcerces e 4

Thank You!
(e Thank you from all of us at ISA Sarnia Section for your continued
LA support over the last 28 years. We sincerely hope that you find your
‘Ev“;_“ Reference Guide of benefit. Be sure to view the electronic version of
A this publication at www.isasarnia.com.
Inland
Valve
S We encourage you to let the executive know what you think of our
- efforts or if there is anything that you wish to see done differently.
§ sP9)
- 8"““:5 Best regards,
n \({ ISA Sarnia Section Executive
(AnKkD
VeRonics INc.

Setting the Standard

for Automation™
IW[KA!I

T
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Temperature Sensor Comparisons

Thermocouples - Pros & Cons

Advantages Disadvantages

* Inexpensive * Non-linear

¢ Fast responding e Least stable

* Rugged * Sensitivity is low

¢ Tip sensitive * Low voltage output

e Self-powered * Requires special extension

¢« Range of -200 to 2300 °C wire

¢ Small diameters 0.0107(0.25 mm) » Reference required

¢ Multi-point sensing e Accuracy degrades over time

RTD - Pros & Cons

Advantages Disadvantages

¢ Linear output e Limited range of -200 to
¢ Long term stability 850 °C

¢ Long term stability * Slow response

¢ Special extension wire not required e Current source required
¢ More accurate than a thermocouple » Self-heating error

¢ Repeatable * More expensive than a

thermocouple
e Less rugged than a
thermocouple

RTD vs. Thermocouple

RTD Advantages T/C Advantages

¢ Higher Accuracy * Rugged

¢ Higher Stability * Small Size

¢ Does not Require Cold * Fast Response
Junction Compensation * Wide Range

¢ Better Linearity  Self powered
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Sarnia Information

Latitude
Longitude
Elevation

Minimum Recorded Temperature
Maximum Recorded Temperature

Jan 2.5% Design Temperature
Jan 1% Design Temperature

July 2.5% Design Dry Bulb Temperature
July 2.5% Design Wet Bulb Temperature

Annual Average Temperature

Annual Total Degree Days Below 18 C

Atmospheric Pressure Average

Maximum 24 Hour Rainfall
Annual Total Precipitation
10 Year Storm 15 min

10 Year Storm 1 hour

100 Year Storm 15 min
100 Year Storm 1 hour

Ground Snow Load

Hourly Wind Pressure - 1/10
Hourly Wind Pressure - 1/30
Hourly Wind Pressure - 1/100
Prevailing Wind Direction

Frost Penetration
Seismic Design Parameter Za

Seismic Design Parameter Zv
Seismic Design Parameter V

Approximately 43.00 N
Approximately 82.30 W
Approximately 181m

-28.7C
40C
-16.0C
-18.0C
322C
23.0C

82C
3800

99.44 Pa

98.0 mm
890.0 mm
23.0 mm
36.9 mm
41.8 mm
52.3 mm

1.0 Kpa
0.35 Kpa
0.43 Kpa
0.52 Kpa
sw

1.2m
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Properties of Selected Gases

Chemical Molecular Density O Specific O] Individual Ra‘tlo of
Gas Formula Weight Ib/ft3 Gravity Gas Specific Heat
Constant R K=Cp/Cy
Acetylene CaHp 26.0382 .06858 0.897 59.348 1.28
Air - 28.9644 07649 1.000 53.352 1.40
Ammonia NHj 17.0306 04488 0.587 90.738 1.29
Argon A 39.9480 .10553 1.379 38.683 1.67
Butane-N CaHio 58.1243 15873 2.075 26.586 1.08
Butane-1SO CaH1p 58.1243 .15814 2.067 26.586 1.10
Carbon Dioxide CO; 44.0100 .11684 1.528 35.113 1.28
Carbon Monoxide CO 28.0106 .07397 0.967 55.169 1.41
. .18046 2.490
Chlorine CL, 70.9060 0°C 0°C 21.794 1.36
Ethane CaHg 30.0701 .0BOO0S 1.047 51.391 1.19
Ethylene CoHa 28.0542 07382 0.967 55.083 1.22
Helium He 4.00260 .01056 0.138 386.07 1.66
Heptane, Average CiHqys 100.2060 .26451 3.458 15.421 —
Hextane, Average CeH1a 86.1785 .22748 2.974 17.932 1.08
Hydrochloric Acid HCL 36.4610 .09806 1.256 42.383 1.40
Hydrogen H, 2.01594 .00532 0.070 766.55 1.40
Hydrogen Sulfide H,S 34.0799 .09024 1.177 45,344 1.32
Methane CH, 16.0430 .04243 0.555 96.324 1.31
Methyl Chloride CH,CL 50.4881 .13292 1.738 30.606 1.20
Neon Ne 20.1830 .05155 0.674 76.565 1.64
Nitric Oxide NO 30.0061 .07908 1.034 51.500 1.40
Nitrogen Na 28.0130 .07397 0.967 55.164 1.40
Nitrous Oxide N,O 44.0128 11606 1.518 35.111 1.26
Octane, Average CgH1p 114.2330 30153 3.942 13.528 —
Oxygen O, 31.9988 .08453 1.105 48.293 1.40
Pentane, ISO CsHy2 72.1514 .18045 2.480 21.418 1.06
Propane CiHg 44,0972 .11854 1.550 35.044 1.33
04842 0.634
Propylene CaHe 42.081 —47°C _47°C 36.722 1.14
Sulphur Dioxide S0, 64.0630 16886 2.208 24,122 1.25
@Densily is given for gas at 14.73 psia and 60°F unless noted.
(@ Specific gravity used air at 14.73 and 60°F as base conditions.
Alr Density
Temperature Air Denaity TPM/FT3
of o 14,73 100 200 300 400 500 800 700 800 900 1000 1100
PSIA PSIA PSIA PSIA PSIA PSIA PSIA PSIA PSIA PSIA PSIA PSIA
-40 -40 0.0949 | 0.6488 | 1.3087 | 1.9796 | 2.661 3.3525 | 4.0533 | 4.7628 | 5.4768 | 6.2031 | 6.9315 | 7.6632
-20 -29 0.0905 | 0.6182 | 1.245 1.8799 | 2.5227 | 3.1728 | 3.8295 | 4.492 5.1594 | 5.8308 | 6.5051 | 7.1811
0 -17.8 0.0866 | 0.5905 | 1.1875 | 1.7906 | 2.3995 | 3.0135 | 3.6321 | 4.2547 | 4.8805 | 5.5086 | 6.1382 | 6.7684
20 - 6.7 | 0.0830 | 0.5652 | 1.1353 | 1.71 22887 | 2.8711 | 3.4567 | 4.0447 | 46347 | 5.2258 | 5.8175 | 6.409
40 4.4 0.0797 | 0.5421 | 1.0878 | 1.6368 | 2.1886 | 2.7429 | 3.2992 | 3.857 4.4157 | 4.9748 | 5.5338 | 6.092
60 15.6 0.0765 | 0.5208 | 1.0442 | 1,5699 | 2.0974 | 2.6266 | 3.1569 | 3.6879 | 4.2191 | 4.7502 | 5.2805 | 5.8098
80 26.7 0.0737 | 0.5012 | 1.0041 | 1.5085 | 2.0141 | 2.5205 | 3.0275 | 3.5347 | 4.0416 | 4.5478 | 5.0529 | 5.5567
100 37.8 0.0711 | 0.4829 | 0.9670 | 1.4519 | 1.9375 | 2.4234 | 2.9093 | 3.3949 | 3.8798 | 4.3637 | 4.8464 | 53274
120 49 0.0687 | 0.4660 | 0.9327 | 1.3997 | 1.8668 | 2.3339 | 2.8006 | 3.2666 | 3.7316 | 4.1954 | 4.6577 | 5.1184
140 60 0.0664 | 0.4503 | 0.9007 | 1.3511 | 1.8013 | 2.2511 | 2.7001 | 3.1482 | 3.5951 | 4.0406 | 4.4845 | 4.9265
160 71 0.0841 | 0.4356 | 0.871 1.3061 | 1.7406 | 2.1744 | 2.6073 | 3.0391 | 3.4695 | 3.8985 | 4.3257 | 4.7509
180 82 0.0621 | 0.4218 | 0.8432 | 1.264 1.684 2.103 2.521 2.938 3.3529 | 3.7665 | 4.1783 | 4.5882
200 83 0.06802 | 0.4089 | 0.8171 | 1.2246 | 1.6311 | 2.0364 | 2.4405 | 2.8432 | 3.2444 | 3.6439 | 4.0417 | 44375
220 104 0.0585 | 0.3967 | 0.7927 | 1.1877 | 1.5815 | 1.9741 | 2.3654 | 2.7551 | 3.1432 | 3.5296 | 3.9144 | 4.2972
240 116 0.0568 | 0.3853 | 0.7697 | 1.1529 | 1.5349 | 1.9156 | 2.2948 | 2.6725 | 3.0485 | 3.4228 | 3.7953 | 4.1658
260 127 0.0552 | 0.3745 | 0.7480 | 1.1202 | 1.4911 | 1.8606 | 2.2288 | 2.5956 | 2.9608 | 3.3239 | 3.6846 | 4.0424
280 138 0.0537 | 0.3644 | 0.7275 | 1.0893 | 1.4497 | 1.8088 | 2.1666 | 2.5231 | 2.8779 | 3.2306 | 3.5803 | 3.9264
300 149 0.0523 | 0.3547 | 0.7081 | 1.0601 | 1.4107 | 1.7599 | 2.1078 | 2.4546 | 2.7997 | 3.1424 | 3.4819 | 3.8174
320 160 0.0510 | 0.3456 | 0.6898 | 1.0325 | 1.3737 | 1.7136 | 2.0523 | 2.3897 | 2.7256 | 3.059 3.389 3.7147
340 171 0.0497 | 0.3369 | 0.6724 | 1.0063 | 1.3388 | 1.6698 | 1.9997 | 2.3283 | 2.6553 | 2.98 3.3013 | 3.6184
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Vapor Pressure of Water

VAPOR PRESSURE OF WATER (psia)

°F psia °F psia °F psia
32 088 100 .950 160 4.741
40 122 105 1.102 165 5.335
45 148 110 1.275 170 5.992
50 178 115 1.470 175 6.715
55 214 120 1.693 180 7.510
60 .256 125 1.942 185 8.383
65 .306 130 2.223 190 9.339
70 .363 135 2.537 195 10.385
75 .430 140 2.889 200 11.526
80 .507 145 3.281 205 12.769
85 .596 150 3.718 210 14.123
90 .698 155 4.203 212 14.696

95 .815

Critical Pressures of Some Common Liquids
Bar Bar
Liquid psia Absolute Liquid psia Absolute

Acetic Acid 840 58.0 Hexane 433 29.9
Acetic Anhydride 676 46.6 Hydrogen 188 13.0
Acetone 691 47.6 Hydrogen Sulphide 1308 90.1
Acetylene 911 62.9 Isopropyl Alcohol 779 53.8
Air 547 37.7 Methane 673 46.4
Ammonia 1638 113.0 Methyl Alcohol 1156 79.8
Benzene 701 48.3 Methyl Chloride 967 66.7
Bromine 1485 102.3 Nitrogen 492 33.9
Butadiene 627 433 Octane 362 25.0
Butane 529 36.5 Oxygen 730 50.4
Butyl Alcohol 71 49.0 Pentane 485 335
Carbon Dioxide 1072 74.0 Phenol 889 61.3
Carbon Tetrachloride 661 45.6 Propane 617 42.6
Dowtherm A 465 32.1 Propylene 661 456
Dowtherm E 465 32.1 Propyl Alcohol 735 50.7
Ethane 717 49.5 Propyl Chioride 664 45.8
Ethyl Alcohol 927 64.0 Pyridine 882 60.8
Ethyl Chloride 2750 190.0 Pyridine Pure 882 60.8
Ethylene 742 51.2 Toluene 611 42.1
Heptane 394 27.2 Water 3206 221.0
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Physical Constants of Various Fluids

Specific Gravity

Boiling Point
Molecular at 14.696 Liquid Gas
Fluid Formula Weight psia °F (Water=1.00) (Air=1.00)

Acetic Acid HC,H,0, 60.05 245 1.05
Acetone C;HO 58.08 133 0.79 2.01
Acetylene C.,H, 26.03 -119 0.62 0.80
Air N,O, 28.97 -317 0.86 1.00
Alcohol, Ethyl C,H:O 46.07 173 0.789 1.59
Alcohol, Methyl CH,O 32.04 148 0.791 1.1
Ammonia NH;g 17.03 -28 0.62 0.59
Ammoenium Chloride* NH,CI 1.07
Ammonium Hydroxide* NH;OH 0.91
Ammonium Sulfate* (NH,),S0, 1.15
Aniline CgHN 93.12 365 1.02
Argon A 39.94 -302 1.65 1.38
Benzene CsHg 78.08 176 0.88 2.70
Bromine Br, 159.84 138 2.93 552
Butane CHyo 58.10 31 0.58 2.07
Calcium Carbonate* CaCoO, 1.48
Calcium Chloride* CaCl, 1.23
Calcium Hydroxide* Ca(OH), 1.31
Carbon Dioxide CO, 44.01 -109 1.52
Carbon Disulfide CS, 76.10 115 1.29 2.63
Carbon Monoxide CcO 28.01 -314 0.80 0.97
Carbon Tetrachloride CCl, 153.84 170 1.59 5.31
Chlorine Cl, 70.91 -30 1.42 2.45
Chromic Acid H,CrO, 118.03 1.21
Citric Acid CeHsO5 192.12 1.54
Copper Sulfate* CuSQ, 117
Cyclohexane CeHiz 84.13 177 0.78 2.3
Cyclopentane C.Hyp 70.10 121 0.75 242
Diethylamine (C,Hg),NH 73.12 133 0.71
Ethane C,Hg 30.05 -128 0.57 1.05
Ethyl Chloride C,H:Cl 64.50 55 0.90 2.22
Ethylene C,H, 28.04 -155 0.97
Ferric Chloride* FeCl; 1.23
Flourine F, 38.00 -305 1.11 1.31
Formaldehyde H,CO 30.03 -6 0.82 1.08
Formic Acid HCO,H 46.03 214 1.23
Freon CCl,F, 120.90 -18 1.35 4.17
Furfural CsH,0, 96.08 324 1.16
Gasoline CeHus 86.20 145
Glycerine C;H0,4 92.09 554 1.26
Glycol C,H:0, 62.07 387 1.11
Helium He 4,003 -454 0.18 0.14
Heptane C;His 100.20 209 0.69 3.46
Hexane CeH4 86.14 156 0.66 2.98
Hydrochloric Acid HCI 36.47 -115 1.64
Hydrofluoric Acid HF 20.01 66 0.92
Hydrogen H, 2.016 -422 0.07 0.07
Hydrogen Chloride HCI 36.47 -115 1.26
Hydrogen Peroxide H,0, 34.016 185 1.44
Hydrogen Sulfide H,S 34.07 -76 0.79 117
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Physical Constants of Various Fluids (Continued)

Specific Gravity
Boiling Point
) Molecular at 14.696 Liquid Gas
Fluid Formula Weight psia °F (Water=1.00) (Air=1.00)

Isopropyl Alcohol C3HsO 60.09 180 0.78 2.08
Kerosene CgH,0 128.30 278 0.75
Magnesium Chloride* MgCl, 1.22
Magnesium Hydroxide* Mg(OH), 1.34
Mercury Hg 200.61 670 13.60 6.93
Methane CH, 16.04 -259 0.43 0.56
Methyl Bromide CH;Br 94.95 38 1.73 3.27
Methy! Chloride CH,CI 50.49 -11 0.99 1.74
Methyl Ethyl Ketone CH3CH,COCH;, 72.10 176 0.81
Naphthalene CioHg 128.16 424 1.14 4.43
Nitric Acid HNO,4 63.02 187 1.50
Nitrobenzene CsHsNO, 123.08 410 1.20
Nitrogen Ny 28.02 -320 0.81 0.97
Nitrous Oxide N,O 4410 -126 1.98 1.52
Octane CgHig 114.20 258 0.71 3.94
Oxygen 0, 32.00 -297 1.14 1.105
Pentane CsHis 7212 97 0.63 2.49
Phenol CeH:OH 94.10 358 1.07
Phosphoric Acid H;PC, 98.00 415 1.83
Potassium Chloride* KCI 1.16
Potassium Hydroxide™ KOH 1.24
Propane CaHg 44.10 -44 0.59 1.55
Sodium Carbonate* Na,CO, 1.38
Sodium Chloride* NaCl 1.19
Sodium Hydroxide* NaOH 1.27
Sodium Sulfate* Na,SO, 1.24
Sodium Thiosulfate* Na,S,0, 1.23
Starch (CeH1005)x 1.50
Styrene C;gHs 104.10 293 0.91 3.60
Sugar Solutions” C12H20 1.10
Sulfur Dioxide SO, 64.60 14 1.39 2.21
Sulfuric Acid H,SQ, 98.08 626 1.83
Tetraethyl Lead Pb(C,Hs), 323.40 195 1.66
Toluene C;Hg 92.10 231 0.87 3.18
Trichloroethylene CHCI:CCl, 131.40 188 1.46
Water H,O 18.016 212 1.00 0.62
Zinc Chloride* ZnCl, 1.24
Zinc Sulfate ZnSO, 1.31

* Aqueous solution - 25% by weight of compound
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Properties of Saturated Water

Specific

Temperature

Specific

Temperature Density Viscosity Density Viscosity
oF e Ibm/FT Gra™ | centipoise °F s lbm/FTs Gravity | centipoise
165 60.8909 .9763 .380
az 0.0 62.4140 1.0007 1.75 170 77 60.7862 97486 .366
33 0.6 62.4167 1.0007 1.72 175 60.6789 9729 .363
34 1.1 62.4191 1.0008 1.69 180 82 60.5693 9717 341
35 1.7 62.4212 1.0008 1.66 185 60.4573 9693 .330
36 2.2 62.4229 1.0008 1.63 190 88 60.3430 9675 318
37 28 62.4242 1.0009 1.61 195 60.2265 9656 .309
38 33 62.4252 1.0009 1.58 200 93 60.1076 .9637 .300
39 3.9 62.4258 1.0009 1.65 205 59.9866 9618 .291
40 44 62.4261 1.0009 1.53 210 99 59.8635 .9588 282
41 5.0 62.4261 1.0009 1.50 215 59.7382 .9578 274
42 56 62.4257 1.0009 1.48 220 104 59.6108 9558 .267
43 6.1 62.4251 1.0009 1.45 225 59.4813 89537 .259
44 6.7 62.4241 1.0009 1.43 230 110 59,3497 9516 .252
45 7.2 62.4229 1.0008 1.41 235 59.2161 9494 246
46 7.8 62.4213 1.0008 1.38 240 116 59.0804 9472 239
47 8.3 62.4194 1.0008 1.36 245 58.9428 9450 .233
48 89 62.4173 1.0007 1.34 250 121 58.8031 9428 228
49 9.4 62.4149 1.0007 1.32 255 58.6614 9405 222
50 10.0 62.4122 1.0007 1.30 260 127 58.5177 9382 217
51 10.6 62.4092 1.0006 1.28 265 58.3720 8359 212
52 111 62.4058 1.0008 1.26 270 132 58.2244 8335 .207
53 1.7 62.4024 1.0005 1.24 275 58.0747 9311 203
54 12.2 62.3986 1.0004 1.22 280 138 57.8231 9287 198
55 12. 62.3946 1.0004 1.20 285 57.7695 9262 194
56 13.3 62.3903 1.0003 1.19 290 143 57.6139 9237 180
57 13.9 62.3858 1.0002 117 295 57.4563 9212 .186
58 14.4 62.3810 1.0002 1.15 300 149 57.2966 91886 .183
59 15.0 62.3760 1.0001 1.14 305 57.1350 9161 179
60 15.6 62.3707 1.0000 112 310 154 56.9713 9134 178
61 16.1 62.3652 9999 1.10 315 56.8056 9108 72
62 16.7 62.3595 .9998 1.08 320 160 56.6378 9081 .169
63 17.2 62.3535 9997 1.07 325 56.4680 9054 1686
64 17.8 62.3474 .9996 1.06 330 166 56.25860 .9026 163
65 18.3 62.3410 .9995 1.04 335 56.1220 .8998 160
66 18.9 62.3344 9994 1.03 340 171 55.9458 .8970 157
67 19.4 62.3275 9993 1.02 345 55.7674 .8941 155
68 20.0 62.3205 9992 1.00 350 177 55.5859 .B912 .152
69 20.6 62.3132 .9991 988 355 55.4042 .8883 150
70 21.1 62.3058 9990 975 360 182 55.2192 .8853 147
71 21.7 62.2981 9988 962 365 55.0320 .8823 .145
72 22.2 62.2902 9987 .950 370 188 54.8424 .8793 143
73 228 62.2822 .9986 937 375 54,6506 .8762 141
74 23.3 62.2739 .9984 925 380 193 54.4583 8731 139
75 23.9 62.2654 8983 913 385 54,2597 8700 137
76 24.4 62.2568 8982 902 390 199 54.0806 8668 135
77 25.0 62.2479 .9980 890 395 53.8590 .B635 .133
78 25.6 62.2389 .9979 .879 400 204 53.6548 8603 131
79 26.1 62.2297 8977 .868 405 53.4481 .8569 .129
80 26.7 62.2203 9976 .B57 410 210 53.2387 .B536 127
81 27.2 622107 9974 .847 415 53.0267 8502 126
82 27.8 62.2009 .9973 837 420 2186 52.8118 8467 124
83 28.3 62.1910 9971 826 425 52.5842 .B433 .122
84 28.9 62.1808 .9970 B16 430 221 52.3737 8397 121
85 29.4 62.1706 9968 807 435 52,1503 .8361 119
90 32.2 62.1166 9959 761 440 227 51.9238 .8325 .118
95 35.0 62.0585 .9950 718 445 51.6942 .8288 116
100 37.8 61.9964 .9940 680 450 232 51.4615 8251 15
105 61.9307 9929 645 455 51.2255 8213 114
110 43.0 61.8612 .9918 612 460 238 50.9862 8175 112
115 61.7884 .9907 .582 465 50.7434 8136 BRAA
120 49.0 61.7121 .9894 555 470 243 50.4971 .B086 110
125 61.6326 .9882 529 475 50.2472 .B056 .109
130 54.0 61.5500 9868 .505 480 249 49.9935 8016 .108
135 61.4643 9855 483 485 49.7359 7974 .106
140 60.0 61.3757 9840 463 490 254 49.4744 .7932 108
145 61.2842 .9826 444 495 49.2087 7880 .104
150 66.0 61.1899 9811 426
155 61.0928 9795 410
160 71.0 60.9932 9779 394
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Viscosity of Water and Steam

Viscosity of Water and Steam—In Centipoise ()
Temperature
°F (°C) 1 2 5 10 20 50 100 200 500 1000
psia psia psia psia psia psia psia psia psia psia
Saturated
Water 667 524 .388 313 .255 197 164 .138 111 .094
Saturated
Steam .010 .010 .01 .012 012 013 014 .015 .017 .019
1000 (538) .030 .030 .030 .030 030 030 .030 .030 .030 031
950 (510) 028 .029 .029 .029 .029 .029 029 .029 .029 .030
900 (482) .028 .028 .028 .028 .028 .028 .028 .028 .028 .028
850 (454) .026 .026 026 .026 .026 .026 .027 .027 027 .027
800 (427) 025 .025 025 .025 .025 025 025 .025 026 .026
750 (399) .024 .024 024 024 024 .024 .024 024 025 .025
700 (371) 023 .023 023 .023 .023 .023 .023 023 023 024
650 (343) .022 .022 .022 022 022 022 022 .022 .023 .023
600 (316) .021 .021 021 021 021 021 .021 021 .021 021
550 (288) .020 .020 .020 .020 .020 020 .020 .020 .020 .019
500 (260) .019 .019 .019 .019 019 019 .019 .018 .018 .103
450 (232) .018 .018 .018 .018 017 017 017 017 115 116
400 (204) .016 .016 .016 .016 .016 016 016 016 A3 .132
350 (177) .015 015 .015 .015 .015 015 015 152 153 .154
300 (149) .014 014 014 014 .014 .014 182 .183 .183 .184
250 (121) .013 013 013 013 .013 228 .228 228 .228 229
200 ( 93) .012 012 012 012 300 300 .300 .300 .300 301
150 ( 66) 01 .01 427 427 427 427 427 427 427 428
100 (37.8) .680 680 .680 .680 680 .680 .680 .680 .680 .680
50 ( 10) 1.299 1.299 1.299 1.299 1.299 1.299 1.299 1.299 1.299 1.298
32 (0 1.753 1.753 1.753 1.753 1.753 1.753 1.753 1.752 1.751 1.749
Values below the line are for water.
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Specific Gravity—
Temperature Relationship for Petroleum Olls

(Reproduced by permission from the Oil and Gas Journal)
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C,Hg = Ethane
CiHg°Propane
CgH'm = Butane
quH1o =|sobutane

iCsH,; = Isopentane

Example: The specific gravity of an oil at 60°F is 0.85. The
specific gravity at 100°F =0.83.

To find the weight density of a petroleum oil at its flowing
temperature when the specific gravity at 60°F is known, multip-
ly the specific gravity of the oil at flowing temperature (see chart
above) by 62.4, the density of water at 60°F.

*Reprinted from Crane Company's Technical Paper 410.

Chart for Specific Gravity versus API Gravity

tor hydrocarbon based products and water gravity © A.P.I.
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Viscosity of Water and Liquid Petroleum Products
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Example: The viscosity of water at 125°F is 0.52 centipoise {Curve No 6).

Ethane (C;Hg)
Propane (C3Hg)
Butane (C4H)
Natural Gasoline
Gasoline

Water

Kerosene

Distillate

48 Deg. AP! Crude
40 Deg. API Crude

. 35.6 Deg. API Crude
. 32.6 Deg. API Crude

Salt Creek Crude
Fuel 3 (Max.)

Fuel 5 (Min.)

SAE 10 Lube (100 V.I.

. SAE 30 Lube (100 V.I.

Fuel 5 (Max.) or
Fuel 6 (Min))

SAE 70 Lube (100 V.I. -

Bunker C Fuel (Max.)
and M.C. Residuum

Asphalt
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Flammable Properties of Common Gases and Vapors

CSA Flash Auto LEL % HEL % Vapor

Class 1 Point C Ignition by by Density

Group Temp C | Volume | Volume Air =1
Acetone C -18 465 2.6 12.8 2
Acetylene A Gas 305 2.5 100 0.9
Benzene D -11 560 1.3 7.1 2.8
Butadiene B Gas 420 2 12 1.9
Butane D Gas 405 1.9 8.5 2
1-Butene D -80 385 2
cis-2-Butene D -62 324 1.7 9.7 2
trans-2-Butene D -73 324 1.7 9.7 2
iso-Buty! alcohol D 28 427 1.2 10.9 2.6
(2-methyl 1-propropanol)
tert-Buty! alcohol D 11 480 2.4 8 2.6
Carbon Monoxide C Gas 609 12.5 74 0.96
Cresols D 94 558 1.1
Cumene D 44 425 0.9 6.5 4.1
Cyclohexane D -20 245 1.3 8 2.9
Ethane D Gas 515 3 12.5 1
Ethyl Alcohol (ethanol) D 13 365 3.3 19 1.6
Ethyl Chloride D -50 519 3.8 15.4 2.2
Ethylene C Gas 490 2.7 38 1
Ethylene Cxide B -20 429 3.6 100 1.5
Gasoline D -43 280-471 1.4 7.6 3-4
n-Hexane D -22 222 1.1 7.5 3
Hydrogen B Gas 500 4 75 0.1
Hydrogen Sulphide C Gas 260 4 49 1.2
Isoprene D -54 220 2 9 2.4
Jet Fuel (JP4) C -23 240 1.3 8
Kerosene {#1 Qil) D 38 210 0.7 5
Methane (Natural Gas) D Gas 540 5 15 0.6
Methy! Alcohol D 11 385 6.7 36 1.1
{methanol)
Methylamine D Gas 430 4.9 27 1
Methylene Chloride D 615 15.5 66 2.9
Methyl Mercaptan C 3.9 21.8 1,7
Nonene D
Octene D 21 0.8 6.7 3.9
n-Pentane D -40 260 1.5 7.8 2.5
Petroleum Naptha D -2 278 0.9 6.7 4.1
Phenol D 80 715 3.2
Propane D Gas 450 2.2 9.5 1.6
Propylene D Gas 460 2 11.1 1.5
Styrene D 32 490 1.1 6.1 3.6
Toluene D 4 480 1.2 7.1 3.1
Vinyl Chloride D Gas 472 3.6 33 2.2
Xylene (mixed) D 27 465 1 7 3.7




Compressibility Factor Z

For many real gases subjected to commonly encoun-
tered temperatures and pressures, the perfect gas laws
are not satisfactory for flow measurement accuracy and
therefore correction factors must be used.

Following conventional flow measurement practice, the
compressibility factor Z, inthe equation p, = ZRT, willbe
used. Z can usually be ignored below 100 psi for
common gases.

The value of Z does not differ materially for different
gases when correlated as a function of the reduced
temperature, T, , and reduced pressure, p, , found from
Figures 2 and 3.

Figure 2 is an eniargefnent of a portion of Figure 3.
Valuestaken from these figures are accurate to approxi-
mately plus or minus two percent.

To obtain the value of Z for a pure substance, the
reduced pressure and reduced temperature are calcu-
lated as the ratio of the actual absolute gas pressure and
its corresponding critical absolute pressure and abso-
lute temperature and its absolute critical temperature.

Compressibility Factor, Z
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Reduced Pressure, p,
Figure 2
Compressibility Factors for Gases with
Reduced Pressures from 0 to 6

(Data from the charts of L. C. Nelson and E. F. Obert,
Northwestern Technological Institute)

The compressibility factor Z obtained from the Nelson-Obert charts is generally accurate within 3 to 5 percent. For
hydrogen, helium, neon and argon, certain restrictions apply. Please refer to specialized literature.
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Compressibility

76

r

1.00

\ VIV UL Y
AN AVAIR'AWAY VAN
AN WAV RIAY A\
A\ A Y\ (1A
AN RLATATRNAY o o
AANAN AN AVAR AN RN ©
AN A Y VY VA VL
A'ANA\ AN \AVER'ANA!
NN Y\ AN AL
AN YAV A A VAL o
MNALLRNEAR AL ”
N AV MV AT
AN RAR N
AN VAV VA YT
AN AL il o
AN AN T ™
LARIAVARTRN .
AR W $
LANARUNAN
ANMNANAY o &
AN Yo
A\ 3
A g
4 o
S SAN
i “J N\
=T,
Compressibility Factor Z
inlet pressure (absolute) T = inlet temperatuare(absolute)

r

critical pressure (absolute) critical temperature (absolute)

Figure 3
Compressibility Factors for Gases with Reduced Pressures from 0 - 40

(Reproduced from the charts of L. C. Nelson and E. F. Obert, Northwestern Technological Institute)



Thermodynamic Critical Constants and Density of Elements,
Inorganic and Organic Compounds

Density - Ib/ft? Density - kg/m?® Mol
Element or Compound 14.7 psia & 60°F 1013 mbar & 15.6°C Wit
Liquid Gas Liquid Gas
Acetic Acid, CH;-CO-OH 65.7 1052.4 66.1
Acetone, CH,-CO-CH, 49.4 791.3 58.1
Acetylene, C;H, 0.069 1.11 26.0
Air, Oy+Ny 0.0764 1.223 29.0
Ammonia, NH, 0.045 0.72 17.0
Argon, A 0.105 1.68 39.9
Benzene, CgHg 54.6 874.6 78.1
Butane, C4H,, 0.154 2.47 58.1
Carbon Dioxide, CO, 0.117 1.87 440
Carbon Monoxide, CO 0.074 1.19 28.0
Carbon Tetrachloride, CCl, 99.5 1593.9 153.8
Chlorine, Cl, 0.190 3.04 70.9
Ethane, C,Hg 0.080 1.28 30.1
Ethyl Alcohol, C,H;OH 49.52 793.3 46.1
Ethylene, CH2=CH2 0.074 1.19 28.1
Ethyl Ether, C,H5-O-C,H; 44.9 719.3 741
Fluorine, F, 0.097 1.55 38.0
Helium, He 0.011 0.18 4.00
Heptane, C;H 4 42.6 682.4 100.2
Hydrogen, H, 0.005 0.08 2.02
Hydrogen Chloride, HCI 0.097 1.55 36.5
Isobutane, (CH,), CH-CH4 0.154 2.47 58.1
Isopropyl Alcohol, CH5-CHOH-CH, 49.23 788.6 60.1
Methane, CH, 0.042 0.67 16.0
Methyl Alcohol, H-CH,OH 49.66 795.5 32.0
Nitrogen, N, 0.074 1.19 28.0
Nitrous Oxide, N,O 0.117 1.87 44.0
Octane, CHa-(CH,)g-CHy 43.8 701.6 114.2
Oxygen, O, 0.084 1.35 32.0
Pentane, CgH,» 38.9 623.1 72.2
Phenol, CgH;OH 66.5 1065.3 941
Phosgene, COCI, 0.108 1.73 98.9
Propane, C,Hg 0.117 1.87 441
Propylene, CH,=CH-CH,4 0.111 1.78 421
Refrigerant 12, CCI,F, 0.320 5.13 120.9
Refrigerant 22, CHCIF, 0.228 3.65 86.5
Sulfur Dioxide, SO, 0.173 2.77 64.1
Water, H,0 62.34 998.6 18.0




Thermodynamic Critical Constants and Density of Elements,

Inorganic and Organic Compounds

78

Critical Pressure - p, Critical Temperature - T, k *
Element or Compound

psia bar (abs) °F °C Cp/Cv
Acetic Acid, CH4-CO-OH 841 58.0 612 322 1.15
Acetone, CHS-CO-CH3 691 47.6 455 235 -
Acetylene, C,H, 911 62.9 97 36 1.26
Air. O,+N, 547 37.8 -222 -141 1.40
Ammonia, NH, 1638 113.0 270 132 1.33
Argon, A 705 48.6 -188 -122 1.67
Benzene, CgHg 701 48.4 552 289 1.12
Butane, C4Hyq 529 36.5 307 153 1.09
Carbon Dioxide, CO, 1072 74.0 88 31 1.30
Carbon Monoxide, CO 514 35.5 -218 -139 1.40
Carbon Tetrachloride, CCl, 661 45.6 541 283 -
Chlorine, Cl, 1118 77.0 291 144 1.36
Ethane, C,Hg 717 49.5 90 32 1.22
Ethyl Alcohol, C,H;OH 927 64.0 469 243 1.13
Ethylene, CH,=CH, 742 51.2 50 10 1.26
Ethyl Ether, C,Hg-O-CoH; 522 36.0 383 195
Fluorine, F, 367 25.3 -247 -155 1.36
Helium, He 33.2 2.29 -450 -268 1.66
Heptane, C;H,q 394 27.2 513 267 -
Hydrogen, H, 188 13.0 -400 -240 1.41
Hydrogen Chloride, HCI 1199 82.6 124 51 1.41
Isobutane, (CH5) CH-CH,4 544 37.5 273 134 1.10
Isopropyl Alcohol, CH,-CHOH-CH, 779 53.7 455 235 -
Methane, CH, 673 46.4 -117 -83 1.31
Methyl Aicohol, H-CH,OH 1156 79.6 464 240 1.20
Nitrogen, N, 492 34.0 -233 -147 1.40
Nitrous Oxide, N,O 1054 727 99 37 1.30
Octane, CH,-(CH,)g-CH, 362 25.0 565 296 1.05
Oxygen, O, 730 50.4 -182 -119 1.40
Pentane, CgHy 485 33.5 387 197 1.07
Phenol, C;H;OH 889 61.3 786 419
Phosgene, COCI, 823 56.7 360 182
Propane, C5Hg 617 42.6 207 97 1.13
Propylene, CH,=CH-CH,4 661 45.6 198 92 1.15
Refrigerant 12, CCI,F, 582 40.1 234 112 1.14
Refrigerant 22, CHCIF, 713 49.2 207 97 1.18
Sulfur Dioxide, SO, 1142 78.8 315 157 1.29
Water, H,O 3206 221.0 705 374 1.32

* Standard Conditions




Properties of Steam

US Customary Units

Saturated Superheated: Total Temperature - °F

Abs. | Gauge| _Sat. * 1S 360 | 400 | 440 | 4 600 | 70 1
P P Temp. at 80 500 0 800 900 000

v 2680 | 33.03| 3468 632 | 37. 3878 | 4286| 46.94| 51.00 .07 .
14.696 0.0 | 212.00 s % 2507 | 59.13

hg | 1150.4 | 1221.1| 1239.9 | 1258.8 | 1277.6 | 1287.1 | 1334.8 | 1383.2 [1432.3 | 1482.3 | 1533.1

v 2008 | 2421| 2543| 2665 | 27.86| 28.46| 31.47| 34.47| 37.46| 4045 | 43.44
20.0 53 | 227.96

hg | 1156.3 | 1220.3| 1239.2} 1258.2 | 1277.1 | 1286.6 | 1334.4 | 1382.9 [1432.1 | 1482.1 | 1533.0

V | 13.746 | 16.072| 16.897 | 17.714 | 18528 | 18.9 20. 22, 2496 | 2695 | 289
30.0 15.3 | 250.33 3 095 % o >

hg | 1164.1 | 1218.6| 1237.9 | 1257.0 | 1276.2 | 12857 | 1333.8 | 1382.4 {1431.7 | 1481.8 | 1532.7

V | 10498 | 12.001| 12.628 | 13.247 | 13.862 | 14.168 | 15.688 | 17.198 | 18.702 | 20.20 | 21.70
40.0 253 | 267.25 26 3 3862 8 °

hg | 1169.7 | 1216.9| 1236.5 | 1255.9 | 1275.2 | 1284.8 | 1333.1 [ 1381.9 | 1431.3 | 1481.4 | 1532.4

Y 8515 | 9.557| 10.065| 10.567 | 11.062 | 11.309 | 12.532 | 13.744 | 14.950 | 16.152 | 17.352
50.0 353 | 281.01

hg | 1174.1 | 1215.2| 12351 | 1254.7 | 1274.2 | 1283.9 | 1332.5 | 1381.4 |1430.9 | 1481.1 [ 1532.1

Vv 7475 | 7927 8357| 8779 | 9.196 | 0.403| 10.427 | 11.441 (12449 | 13.452 | 14.454
60.0 453 | 292.71

hg | 1177.6 | 1213.4| 12336 | 12535 | 1273.2 | 1283.0 | 1331.8 [ 1380.9 [1430.5 | 1480.8 | 1531.9

v 6.206 | 6762 7.136| 7502 | 7.863| 8041] 8924| 9.796|10.662 | 11.524 | 12.383
70.0 553 | 302.92

hg | 1180.6 | 1211,5| 1232.1 | 1252.3 | 1272.2 | 1282.0 | 1331.1 | 1380.4 [1430.1 | 1480.5 | 1531.6

v 5472 | 58838 6220| 6544 | 6862 | 7020| 7.797| 8562| 9.322 | 10.077 | 10.830
80.0 66.3 | 312.03

hg | 1183.1 | 1209.7| 1230.7 | 1251.1 | 1271.1 | 1281.1 | 1330.5| 1379.9 [ 1429.7 | 1480.1 | 1531.3

Vv 4896 | 5208| 5508| 5799 | 6.084| 6225| 6920| 7.603| 8279 | 8952 | 9.623
90.0 753 | 320.27

hg | 1185.3 | 1207.7| 1229.1 | 1249.8 | 1270.1 | 1280.1 | 1329.8 | 1379.4 | 1429.3 | 1479.8 | 1531.0

\ 4432 | 4663| 4.037| 5202 | 5462 | 5589 6218| 6.835| 7.446 | 8.052 | B.656
100.0 853 | 327.81

hg | 1187.2 | 1205.7| 1227.6 | 1248.6 | 1269.0 | 1279.1 | 1329.1 | 1378.9 | 1428.9 | 1479.5 | 1530.8

v 3728 | 3844 4.081| 4307 | 4527 | 4636| 5.165| 5683| 6.195| 6.702 | 7.207
1200 | 1053 | 341.25

hg | 1190.4 | 1201.6| 1224.4 | 1246.0 | 1266.9 | 1277.2 | 1327.7 | 1377.8 | 1428.1 | 1478.8 | 1530.2

v 3220 | 3.258| 3468 | 3667 | 3860 | 3954 | 4413 | 4861 | 530t | 5738 | 6.172
140.0 | 1253 | 353.02

hg |1193.0 | 1197.3| 1221.1| 12433 | 12647 | 1275.2 | 1326.4 | 1376.8 | 1427.3 | 1478.2 | 1529.7

v 2.834 [ werins 3.008| 3.187 | 3.359 | 3.443| 3.849| 4.244| 4631 | 5015 539
160.0 | 1453 | 363.53

hg | 1195.1 | -oeeeeene 1217.6 | 12406 | 1262.4 | 1273.1 | 1325.0 | 1375.7 | 1426.4 | 1477.5 | 1529.1

v 2832 | weeneeees 2649 | 2813 | 2969 | 3.044| 3411 | 3.764| 4110 | 4452 | 4792
180.0 | 1653 | 373.06

hg | 1196.9 [ -----mm 12140 | 1237.8 | 1260.2 | 1271.0| 1323.5 | 1374.7 { 1425.6 | 1476.8 | 1528.6

v 2.288 | rmremrees 2631 | 2513| 2656 | 2.726| 3.060| 3.380| 3.693 | 4.002 | 4.309
200.0 | 1853 | 381.79

hg | 1198.4 | -----e-| 12103 | 1234.9 | 1257.8 | 1268.9 | 1322.1 | 1373.6 [1424.8 | 1476.2 | 1528.0

v 2.087 | wereeees 2125| 2267 | 2400 | 2465| 2.772| 3.066| 3.352| 3.634 | 3.913
2200 | 2053 | 389.86

hg | 1199.6 | ----mmme 1206.5 | 1231.9 | 1255.4 | 1266.7 | 1320.7 | 1372.6 | 1424.0 | 14755 | 1527.5

v 1.918 2062 | 2187 | 2247 | 2533| 2.804| 3.068| 3.327 | 3584
2400 | 2253 | 397.37

hg | 1200.6 1228.8 | 1253.0 | 1264.5| 1319.2 | 1371.5 [1423.2 | 1474.8 | 1526.9

v 1.774 1.8882 | 2006 | 2063 | 2.330| 2582 | 2827 | 3.067 [ 3.305
260.0 | 2453 | 404.42

hg | 1201.5 [ --mmeeeee | cmememan 1225.7 | 12505 | 1262.3 | 1317.7 | 1370.4 [ 1422.3 | 1474.2 | 1526.3

v 1,651 | wmmmemee | womemeene 1.7388 | 1.8512 | 1.9047 | 2156 | 2.392| 2621 | 2.845 | 3.066
280.0 | 2653 | 411.05

hg | 1202.3 | -eoeoeee | oo 1222.4 | 1247.9 | 1260.0 | 1316.2 | 1369.4 [1421.5 | 1473.5 [ 1525.8

v 1543 | womemeecen | meceeens 1.6090 | 1.7165 | 1.7675| 2005| 2227 | 2.442| 2.652 | 2.859
3000 | 2853 | 417.33

hg | 1202.8 | --oeemes | oeemeaee 1219.1 | 12453 | 1257.6 | 1314.7 | 1366.3 | 1420.6 | 1472.8 | 1525.2

Y 1.448 | ooeen | s 1.4950 | 1.5885 | 1.6472 | 1.8734 | 2.083| 2.285| 2483 | 2.678
3200 | 3053 | 42329 ;

hg | 1203.4 12156 | 12426 | 1255.2 | 1313.2 | 1367.2 [ 1419.8 | 1472.1 | 1524.7

v 1.364 1.3941 | 1.4041 | 1.5410 | 1.7569 | 1.9562 | 2.147 | 2.334 | 2518
3400 | 3253 | 42897

hg | 1203.7 | -remreees | momeemeees 12121 | 1239.9 | 1252.8 | 13116 | 1366.1 | 1419.0 | 1471.5 | 1524.1

Y 1.289 | -commemes [ emmemees 1.3041 | 1.4012 | 1.4464 | 1.6533 | 1.8431 | 2.025| 2202 | 2.376
360.0 | 3453 | 434.40

hg | 1204.1 | seomeeee | 2omeeeeee 1208.4 | 1237.1 | 1250.3 | 1310.1 | 1365.0 | 1418.1 | 1470.8 | 1523.5

* V = Specific volume, cubic feet per pound

hg = total heat of steam, Btu per pound
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Properties of Steam (continued)

US Customary Units

Saturated Superheated: Total Temperature - °F
Abs. | Gauge Sat. | 3
* i
p' p Temp. \ Sat 500 | 540 600 640 660 700 (740 | 800 800 | 1000
; i
v 112 361 A444 | 15 1.6345 1.6707 | 1.7419| 1.8118 [1.914 2, -
3800 | 3653 | 439.60 22 | 1.3616| 1.444 3605 63 9 083 | 2.249
hg 1204.3 { 1247.7| 1273.1 | 13085 | 1331.0 1342.0 | 1363.8 | 1385.3 | 1417.3 | 1470.1 1523.0
CoA. ) . & 1.54 . 1. . 1. . -3
400.0 853 | 44459 vV o 1.161 | 1.2851] 1.3652 | 1.4770 5480  1.5827 6508 | 1.7177 | 1.8161 19767‘ 2.134
hg ;12045 | 12451 1271.0 1306.9 | 1329.6 1340.8 | 1362.7 | 1384.3 | 1416.4 | 1469.4 | 1522.4
v 1.1 2158 1.2935 | 1.4014 | 1.4 1.5030 | 1.5684 | 1.6324 [1.7267 | 1.8802 ' 2.031
4200 | 4053 | 449.39 06 | 1 0 697 5684 | 1 6 8 03
hg ' 1204.6 | 1242.5| 1268.9 [ 1305.3 | 1328.3 1339.5 | 1361.6 [ 1383.3|1415.5 | 1468.7 . 1521.9
1.0 A . ‘ . . 4934 | 1. 6454 | 1.792 .
4400 | 4253 | 4s4.02 Vv 55 | 1.1526| 1.2282 | 1.3327 | 1.3984  1.4306 | 1.4934 | 1.5549 |1.645 925 1.9368
hg 1204.6 | 1239.8| 1266.7 | 1303.6 | 1326.6  1338.2 | 1360.4 | 1382.3 |1414.7 | 1468.1 1521.3
v . . 1. 2698 | 1. 1. 1.42 1.4 5 ) .
4600 | 4453 | 45850 1.009 | 1.0948| 1.1685 | 1.2698 3334 3644 50 842 15711 | 1.7124 [ 1.8508
hg 1204.6 | 1237.0| 12645 | 13020 | 13254 13369 | 1359.3 | 1381.3 |1413.8 | 1467.4 - 1520.7
v 0.967 | 1.0417| 1.1138] 12122 | 1.2737 1.3 1. 4193 | 1.5031 | 1.6390 : 1.772
4800 | 4653 | 4s2.82 6 0 038 3622 | 1.41 5031 | 1.639 : 0
hg 12045} 12342 12623 | 1300.3 | 1324.0 1335.6 | 1358.2 | 1380.3 | 1412.9 | 1466.7 ' 1520.2
Y 0.827 | 0.9927| 1.0633| 1.1591 | 1.21 1.2478 | 1.3044 | 1.3596 | 1.4405 | 1.5715 : 1.6996
500.0 | 485.3 | 467.01 88 %0 1.3596 515 *
hg | 1204.4 | 1231.3| 1260.0 | 1298.6 | 1322.6 1334.2 | 1357.0 | 1379.3 | 1412.1 | 1466.0 | 1519.6
Y 891 | 0.9473| 1.0166 | 1.11 1.1681  1.1962 | 1.2511 | 1.3045 | 1. 5001 . 1.
5200 | 5053 | 471.07 0.891 | 0.9473] 1.01 01 16 962 | 1.2 053 3826 | 1.5091 ; 1.6326
hg 1204.2 | 1228.3| 1257.7 | 1296.9 | 1321.1 ° 13329 | 1355.8 | 1378.2 |1411.2 | 1465.3 1519.0
' ! 0.857 | 0. 0.9733 | 10646 | 1.1211  1.1485| 1.2017 { 1. :1.3291 | 1.4514 : 1.5707
540.0 5253 | 475.01 V | 0.857 | 0.9052 646 0 1.2535 | 5
hg ' 1204.0 | 12253 12554 | 12952 | 13197 1331.5 | 1354.6 | 1377.2 1 1410.3 | 1464.6 1518.5
v 826 | 0.86 9330 [ 1.0224 | 1.077 1.1 1558 | 1. 112794 | 1.3978 - 1.5132
560.0 5453 | 478.85 0.8 0.8659 | 0.93 5 041 | 1.1558 | 1.2060 ' 1.27 8 1513
hg 1203.8 | 12222 1253.0 | 1293.4 | 13182 1330.2 | 1353.5 | 1376.1 - 1409.4 | 1463.9 = 1517.9
v 7 0.8291| 0.8954 | 0. 1, 1.0827 | 1.1 1.1619 '1.2331 | 1.3479 ' 1.4
580.0 s653 | 48258 0.797 8954 | 0.9830 0368  1.08 1.1131 9‘1 33 | 1.4596
hg 1203.5 | 1219.0| 1250.5 | 1291.7 | 1316.7 1328.8 | 1352.3 | 1375.1 . 1408.6 | 14632 1517.3
0.769 | 0.7947] 0. . . 0241 | 1.07 1207 1.1 1.3013 i 1,
6000 | 5853 | 48621 v | 0.7947 | 0.8602 | 0.9463 09988; 1.02 0732 | 1.12 : 899 | 1.3013 | 1.4096
hg :1203.2 | 1215.7| 1248.1 | 1289.9 | 13152 © 13274 | 1351.1 | 1374.0 | 1407.7 | 1462.5 : 1516.7
v . 7624 | 0. . . ©0.9880 | 1. . i1, . i1
6200 | 6053 | 489.75 0.744 | 0.7624 | 0.8272 | 0.9118 | 0.9633 ' 0.98 0358 | 1.0821.11.1494 12577; 3628
hg 1202.9 | 12124 | 12455 | 1288.1 | 13137 1326.0 | 1349.9 | 1373.0 - 1406.8 | 1461.8 : 1516.2
v . . N; ) .9299 . 0.9541 | 1. . 11 2168 | 1.31
6400 6253 | 493.21 0.719 | 0.7319] 0.7962 | 0.8785 | O _ 0.95 1.0008 10459:1 5(1.2 68‘1 90
hg . 1202.5 | 1209.0 | 1243.0 | 1286.2 | 1312.2 | 1324.6 | 1348.6 | 1371.9 '1405.9 | 1461.1 | 1515.6
v 0.697 | 0.7032| 0.7670 | 0.8491 | 0.8985 = 0.9222 | 0.9679 | 1.0119 1.0759 | 1.1784 , 1.277
€60.0 6453 | 496.58 : 0.76 ol | 8
hg  1202.1 1284.4 | 13106 | 1323.2 | 1347.4 | 1370.8 1405.0 | 1460.4 ' 1515.0
v 0.67 . . L0 . ) 0424 | 1.1423 |1,
680.0 6653 | 490.88 - 0875 0.8205 086905 0.8922 | 0.9369 | 0.9800 1 3 11.2390
hg @ 12017 1282.5 | 1308.1 i 1321.7 | 1346.2 | 1369.8 1404.1 | 1459.7 | 1514.5
v X 7 . ©o0. 9077 | 0.9498 1.01 . .
200.0 6853 | 50810 0.655 0.7934 | 0.8411 ‘ 0.8639 | 0.9077 | 0.9498 1.0108 | 1.1082 | 1.2024
hg i 1201.2 1280.6 | 1307.5 | 1320.3 | 1345.0 | 1368.7 1403.2 | 1459.0 | 1513.9
vV oo ) ) ;0. 84 . ) . .
50.0 7353 | 51086 . 0609 0.7319 0.7778 . 07996 | 0.8414 | 0.8813 0.9391 | 1.0310 | 1.1196
hg ' 1200.0 1275.7 | 1303.5 | 1316.6 | 1341.8 | 1366.0 1400.9 | 1457.2 | 1512.4
Lo 677 ) | 074 ) ) . ) .
8000 7853 | s18.23 v | 0.568 0.6779 072231 0.7433 | 0.7833 | 0.8215 . 0.8763 | 0.9633 | 1.0470
hg ' 1198.6 1270.7 | 1299.4 © 1312.9 | 1338.6 | 1363.2 1398.6 | 1455.4 | 1511.0
V | 0532 0.6301 | 0.6732 | 0.6934 | 0.7320 | 0.7685 0.8209 | 0.9037 | 0.
850.0 | 835.3 | 525.26 4‘ 30 | 3 &8 9830
hg ' 1197.1 1265.5 | 1295.2 1 1309.0 | 1335.4 | 1360.4 1396.3 | 1453.6 | 1509.5
vV | 0.500 0.587 6294« 0. .686 7215 0.7716 | 0.8506 | 0.
9000 | 8853 | s31.98 I 5873 | 0 | 0.6491 | 0.6863 | 0.7215 0.7 8506 | 0.9262
hg {11954 1260.1 | 1290.9 | 13051 | 1332.1 | 1357.5 1393.9 | 1451.8 | 1508.1
v 0.471 .54 0.5901 | 0.6092 | 0.64 6793 0.727 .8031 | 0.
o500 | 9353 | s38.42 \ 0.5489 590 | 0.6092 | 0.6453 | 0.679: 5 | 0.8031 | 0.8753
hg | 1193.7 1254.6 | 1286.4 | 1301.1 | 1328.7 | 1354.7 1391.6 | 1450.0 | 1506.6
V| 0445 | cemeen | e 0.5140 | 0.5546 | 0.5733 | 0.6084 | 0.6413 0.68 .7604 | 0.8294
1000.0 985.3 | 544.61 { | 0.6878 | 0.7604 | 0.829
hg |1191.8 seeeseseem | eeeeeee | 1248.8 | 12819 | 1297.0 | 1325.3 | 1351.7 1389.2 | 1448.2 | 1505.1

* V = Specific volume, cubic feet per pound
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Properties of Steam (continued)

US Customary Units

Saturated Superheated: Total Temperature - °F
Abs. | Gauge Sat.
) 9 * Sat 660 | 700 740 760 780 800 | 860 900 | 1000 | 1100 | 1200
P P Temp.

V | 0.4001 | 0.5110| 0.5445 | 0.5755 | 0.5904 | 0.6049 | 0.6191| 0.6601| 0.6866 | 0.7503 | 0.8117 | 0.8716
1100.0 | 1085.3 556.31

hg | 1187.8 | 1288.5| 1318.3 | 1345.8 | 1358.9 | 1371.7 | 1384.3| 1420.8| 14445 | 1502.2 | 1558.8 | 1615.2

V | 03619 | 0.4586| 0.4909 | 0.5206 | 0.5347 | 0.5484 | 0.5617| 0.6003| 0.6250 | 0.6843 | 0.7412 | 0.7967
1200.0 | 11853 | 567.22

hg | 1183.4 | 1279.6| 1311.0 | 1339.6 | 1353.2 | 1366.4 | 1379.3| 1416.7| 1440.7 | 1499.2 | 1556.4 | 1613.1

V 103293 | 0.4139| 0.4454 | 0.4739 | 0.4874 | 0.5004 | 0.5131| 0.5496| 0.5728 | 0.6284 | 0.6816 | 0.7333
1300.0 | 1285.3 | 577.46

hg |1178.6 | 1270.2| 1308.4 | 1333.3 | 1347.3 | 1361.0| 1374.3| 1412.5|1437.0 | 1496.2 | 15589 | 1611.0

V ] 0.3012 | 0.3753| 0.4062 | 0.4338 | 0.4468 | 0.4593 | 0.4714| 0.5061|0.5281 | 0.5805 | 0.6305 | 0.6789
1400.0 | 13853 | 587.10

hg | 1173.4 | 1260.3| 12955 | 1326.7 | 1341.3 | 1355.4 | 1369.1| :408.2| 1433.1 | 1493.2 | 15514 | 1608.9

vV 0.2765 | 0.3413| 0.3719 | 0.3989 | 0.4114 | 0.4235| 0.4352( (0.4684|0.4893 | 0.5390 | 0.5862 | 0.6318
1500.0 | 1485.3 | 596.23

hg | 1167.9 | 1249.8| 1287.2 | 1320.0 | 1335.2 | 1349.7 | 1363.3] 1403.9| 1429.3 | 1490.1 | 1548.9 | 1606.8

V | 02548 | 0.3112] 0.3417 | 0.3682 | 0.3804 | 0.3921| 0.4034| 0.4353|0.4553 | 0.5027 | 0.5474 | 0.5906
1600.0 | 1585.3 | 604.90 A

hg | 1162.1 | 1238.7| 1278.7 | 1313.0 | 1328.8 | 13439 1358.1| 1396.5| 1425.3 | 1487.0 | 1546.4 | 1604.6

V | 0.2354 | 0.2842| 0.3148 | 0.3410 | 0.3529 | 0.3643 | 0.3733{ 0.4061|0.4253 | 0.4706 | 0.5132 | 0.5542
1700.0 | 1685.3 | 613.15

hg | 11559 | 1226.8| 1269.7 | 1305.8 | 1322.3 | 1337.8| 1352.9| 1395.0| 1421.4 | 1484.0 | 1543.8 | 1602.5

V | 0.2179 | 0.2597 | 0.2907 | 0.3166 | 0.3284 | 0.3395 | 0.3502| 0.3801|0.3986 | 0.4421 | 0.4828 | 0.5218
1800.0 | 1785.3 | 621.03

hg | 1149.4 | 1214.0| 1260.3 | 1298.4 | 13155 | 1331.8( 1347.2| 1390.4| 1417.4 | 1480.8 | 1541.3 | 1600.4

V | 0.2021 | 0.2371| 0.2688 | 0.2947 | 0.3063 | 0.3173| 0.3277| 0.3568|0.3747 | 0.4165 | 0.4556 | 0.4929
1900.0 | 1885.3 | 628.5

hg | 11424 | 1200.2| 1250.4 | 1290.6 | 1308.6 | 1325.4 | 1341.5| 13858 1413.3 | 1477.7 | 1538.8 | 1598.2

V | 0.1878 | 0.2161| 0.2489 | 0.2748 | 0.2863 | 0.2972 | 0.3074| 0.3358| 0.3532 | 0.3985 | 0.4311 | 0.4668
2000.0 | 1985.3 | 635.82 i

hg | 1135.1 | 1184.9| 1240.0 | 1282.6 | 1301.4 | 1319.0| 1335.5| 1381.2| 1409.2 | 1474.5 | 1536.2 | 1596.1

V | 01746 | 0.1962| 0.2306 | 0.2567 | 0.2682 | 0.278¢ | 0.2890] 0.3167|0.3337 | 0.3727 { 0.4089 | 0.4433
2100.0 | 20853 | 642.77 N

hg | 1127.4 | 1167.7| 1220.0 | 1274.3 | 1294.0 | 1312.3| 1329.5| 1376.4| 1405.0 | 1471.4 | 1533.6 | 1593.9

V | 01625 | 0.1768| 0.2135 | 0.2400 | 0.2514 | 0.2621 | 0.2721| 0.2994| 0.3159 | 0.3538 | 0.3887 | 0.4218
2200.0 | 2185.3 | 649.46

hg | 1119.2 | 1147.8| 1217.4 | 1265.7 | 1286.3 | 1305.4 | 1323.3| 1371.5| 1400.8 | 1468.2 | 1531.1 | 1591.8

V01513 | 0.1575]| 0.1978 | 0.2247 | 0.2362 | 0.2468 | 0.2567| 0.2835]| 0.2997 | 0.3365 | 0.3703 | 0.4023
2300.0 | 2285.3 | 655.91

hg | 11104 | 1123.8| 1204.9 | 1256.7 | 1278.4 | 1298.4| 1316.9| 1366.6| 1396.5 | 1464.9 | 1528.5 | 1589.6

V| 0.1407 | s 0.1828 | 0.2105 | 0.2221 | 0.2327 | 0.2425| 0.2689 | 0.2848 | 0.3207 | 0.3534 | 0.3843
24000 | 23853 | 662.12 .

hg | 1101.1 | =emeeemev 11915 | 1247.3 | 12702 | 1291.1| 1310.3| 1361.6| 1392.2 | 1461.7 | 1525.9 | 1587.4

V| 01307 | -eeeeeee 0.1686 | 0.1973 | 0.2090 | 0.2196 | 0.2294| 0.2555|0.2710 | 0.3061 | 0.3379 | 0.3678
2500.0 | 2485.3 | 668.13

hg | 1091.1 | =eseeeme- 1176.8 | 1237.6 | 1261.8 | 1283.6| 1303.5| 1356.5| 1387.8 | 1458.4 | 1523.2 | 1585.3

Vo 101213 | -eeeeeeen 0.1549 | 0.1849 | 0.1967 | 0.2074 | 0.2172] 0.2431|0.2584 | 0.2926 | 0.3236 | 0.3526
2600.0 | 2585.3 | 673.94

hg | 1080.2 1160.6 | 1227.3 | 12529 | 1275.8] 1296.8| 1351.4|1383.4 | 1455.1 | 1520.6 | 1583.1

v |0.1123 0.1415 | 0.1732 | 0.1853 | 0.1960| 0.2053| 0.2315|0.2466 | 0.2801 | 0.3103 | 0.3385
2700.0 | 2685.3 | 679.55 -

hg | 1068.3 | --meeeme- 11425 | 1216.5 | 12438 | 1267.9| 1280.7| 1346.1|1378.9 | 1451.8 | 1518.0 | 1580.9

v 101085 || 0.1281 | 0.1622 | 0.1745 | 0.1854 | 0.1933| 0.2208| 0.2356 | 0.2685 | 0.2979 | 0.3254
2800.0 | 2785.3 | 684.99

hg | 1054.8 11214 | 1205.1 | 12342 | 1269.6 | 1282.4| 1340.8| 1374.3 | 1448.5 | 1515.4 | 1578.7

vV | 0.0947 0.1143 | 0.1517 | 0.1644 | 0.1754 | 0.1853| 0.2108]0.2254 | 0.2577 | 0.2864 | 0.3132
2900.0 | 2885.3 | 690.26 :

hg | 1039.0 1095.9 | 1193.0 | 1224.3 | 12511 | 1274.9| 1335.3|1369.7 | 1445.1 | 1512.7 | 1576.5

vV |0.0858 [--me 0.0984 | 0.1416 | 0.1548 | 0.1660 | 0.1760| 0.2014|0.2159 | 0.2476 | 0.2757 | 0.3018
3000.0 | 29853 | 695.36

hg | 1020.8 | --v-neee- 1060.7 | 1180.1 | 1213.8 | 1242.2 1267.2| 1329.7|1365.0 | 1441.8 | 1510.0 | 1574.3

Vo | 0.0758 | e | eeeeeee 0.1320 | 0.1456 | 0.1571| 0.1672| 0.1926| 0.2070 | 0.2382 | 0.2657 | 0.2911
3100.0 | 3085.3 | 700.31

hg 903.1 | wememmees | 2mmmenenn 1166.2 | 1202.9 | 1233.0{ 1259.3] 1324.1| 1360.3 | 1438.4 | 1507.4 | 1572.1

V| 0.0580 | --emeeeees - | 0.1226 | 0.1869 | 0.1486| 0.1589] 0.1843|0.1986 | 0.2293 | 0.2563 | 0.2811
3200.0 | 3185.3 705.11

hg 934.4 f ----mmeeen | mmmeeeene- 1151.1 | 1191.4 | 1223.5| 1251.1| 1318.3| 1355.5 | 1434.9 | 1504.7 | 1569.9

V| 0.0503 | ---mmmees | eeeeenes 0.1220 | 0.1363 | 0.1480 | 0.1583| 0.1838|0.1981 | 0.2288 | 0.2557 | 0.2806
3206.0 | 3191.2 | 705.40

hg G02.7 | -eemmmmees | ooeeeene- 1150.2 | 1190.6 | 1222.9| 1250.5| 1317.9|1355.2 | 1434.7 | 1504.5 | 1569.8

* V = Specific volume, cubic feet per pound

hg = total heat of steam, Btu per pound
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Saturated Steam Tahle

Pressure Absolute TOTAL HEAT IN B.T.U. PER LB.
Inches Hg Prassure Temperature Cu. FL/Lb.
at 32 °F Lbs./Sq. In. °F Sat. Vapor Sat. Liquid Evap. Sat. Vaper
1.02 0.5 80 642 47.60 1047.5 1095.1
2.03 1 101 334 £69.69 1035.3 11050
4.06 2 126 174 93.97 1021.6 11156
6.09 3 142 119 109.33 1012.7 1120.0
10.15 5 162 74,0 130.10 1000.4 11306
15.3 75 180 50.3 147 .81 989.9 1137.7
20.3 10 163 38.4 161.13 g981.8 1143.0
28,5 14 209 28.0 177.55 o718 11493
29.92 14.696 212 26.8 180.0 970.2 1150.2
Gauge Prassure
Lbs./Sq. In.
0.0 14,696 212 26.8 180.0 970.2 1150.2
1.3 16 216 24.8 184.35 067.4 1151.8
23 17 219 23.4 187.48 965.4 1152.3
3.3 18 222 22.2 190.48 963.5 1154.0
43 19 225 211 193.34 961.7 1155.0
5.3 20 228 20.1 196.09 959.9 1156.0
7.3 22 233 18.4 201.25 956.6 1157.8
10.3 25 240 16.3 20833 9519 1160.2
15.3 30 250 13.7 218.73 9450 1163.7
20.3 as 259 1.9 227.82 9389 1166.7
253 40 267 10.5 235.93 9333 1169.2
303 45 274 2.40 243.28 928.2 11715
353 50 281 B.51 249.98 9235 1173.5
40.3 55 287 7.78 256.19 919.1 11753
45.3 &0 293 717 261.98 915.0 1177.0
50.3 85 298 6.65 267.39 N1 1178.5
55.3 70 303 6.20 272.49 907.4 1179.9
60.3 75 307 581 277.32 903.9 1181.2
65.3 80 312 5.47 281.90 900.5 1182.2
70.3 85 36 5.18 286.90 8973 11836
75.3 90 320 4,89 290.45 894 2 118458
BO.3 a5 324 4.65 294 .47 8912 11856
85.3 100 328 4,42 208,33 888.2 1186.86
590.3 105 an 422 302.03 885.4 11875
95.3 110 335 4,04 30581 8827 1188.3
100.3 115 338 3.88 309.04 880.0 1189.*
105.3 120 344 372 312.37 B77.4 1189.8
110.3 125 44 3.60 315.60 874.9 1180.5
115.3 130 347 3.45 318.73 8724 1191.2
120.3 135 350 333 321.77 870.0 1181.8
125.3 140 353 322 32474 B67.7 11922
130.3 145 358 3.20 327.63 BB5.3 1193.0
135.3 150 358 3.01 330.44 863.1 1193.5
140.3 155 361 292 333.18 860.8 1194.0
1453 160 363 2.83 335.86 Bs8.7 11945
150.3 165 366 275 338.47 B56.5 1195.C
155.3 170 368 267 341.03 8545 1195.<
160.3 175 370 260 343.54 8523 11958
165.3 180 373 253 345.99 850.3 1196.3
1703 185 375 2.46 348.42 8482 1196.7
1753 190 377 2.40 350377 846.3 1187.0
180.3 195 380 2.34 353.07 8443 1197.4
185.3 200 382 2.28 355.33 842.4 1197.8
2103 225 392 2.039 366.10 833.2 1199.3
2353 250 401 1.841 376.02 B24.5 12005
260.3 275 409 1.678 385.24 816.3 12018
285.3 300 417 1.541 393.90 808.5 1202.+
335.3 350 432 1324 409.81 793.7 1203.6
385.3 400 444 1.160 4242 7798 1204,
435.3 450 456 1.030 437.4 766.7 1204 ¢
4853 500 467 0.926 449.7 754.0 1203.7
585.3 600 486 0.767 4723 729.8 1202.%
685.3 700 503 0.653 4929 706.8 1189.7
785.3 200 518 0.565 511.8 684 .9 1196.7
885.3 200 532 0.496 5295 663.8 119332
985.3 1000 544 0.442 546.0 8435 11895
12353 1250 572 0.341 583.6 5956 1179.2
1485.3 1500 596 0.274 617.5 550.2 11678
1985.3 2000 635 0.187 679.0 460.0 11390
24853 2500 668 0.130 742.8 352.8 10856
2985.3 3000 695 0.084 B23.1 2025 1025.5
3211.3 3226 706 0.0522 925.0 o} 925.9
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Preface — Units and Conversion Factors

Rapidly becoming the most commonly used units system in
the world, the International System of Units (SI, for Systeme
International d’Unites) derives nearly all quantities needed in
all technologies from only seven base units: the meter (m), for
length; the kilogram (kg), for mass (what is usually called
weight); the second (s), for time; the ampere (A), for electric
current; the Kelvin (K), for thermodynamic temperature; the
mole (mol), for amount of substance; and the candela (cd), for
luminous intensity. There are also two supplementary units,
the radian (rad), for plane angle, and the steradian (sr), for
solid angle. More information on the properties of these units
and their conversion factors can be found in documents pub-
lished by the International Standards Organization.

To take maximum advantage of the Sl system, only base, sup-
plementary, or derived Sl units should be used. The appropri-
ate units for quantities commonly used in process control are
listed in Table 1, along with the base or supplementary units
from which they are derived.

Sl units are terms and symbols to abbreviate numbers and
show relationships between any number and its unit. For
example, 1 000 000 (one million) meters is expressed as one
megameter or one Mm. The most common terms and symbols
are listed in the Multiplication Factors Table on page 93.

To assist in preserving the advantage of Sl as a coherent sys-
tem, it is advisable to minimize the use of units from other sys-
tems. It is also desirable not to mix unit symbols with unit
names or abbreviations (including the name “per” and its sym-
bol, “/"). Some examples of proper and improper usage are
listed below.

PROPER USAGE IMPROPER USAGE
joules per kilogram joules/kilogram

J/kg joules/kg

kilometers per second kilometers/second

km/s km/second

liters per minute liters/minute

L/min L/m (because “m” alone

means “meter”)

All units in the following table are listed in alphabetical order
and are cross-referenced to commonly used units in both the
U.S. customary and metric systems.

In some units, the preferred form may pose too great a mag-
nitude for all applications. For example, while kilogram is the
proper term for mass, a very small amount is more easily
expressed in terms of grams. Similarly, kilowatts are usually
used instead of watts and kilopascals instead of pascals. The
expression of speed (which in an aspect of velocity) takes this
concept a little further; the proper term is meter per second,
but common usage expresses traffic speeds as kilometers per
hour in S| countries.

Pressure and mass are two particularly appropriate examples,
since each is affected (at least very slightly) by gravity. For
example, many pressure and differential pressure instruments
use forms of springs as measuring elements, which measure
force directly; these are called “gravity-independent”.
However, the pressure standards used to calibrate the
springs, such as dead-weight testers which measure the force
of gravity on a column of mercury or other substance of fixed
mass, are often “gravity-dependent”. Pneumatic systems can-
cel the effect of gravity when the same type of pressure stan-

dard is used for both input and output (current or voltage).
They must have either a gravity-independent input or be cali-
brated in a way that accommodates the local gravitational
force (either by incorporating a correction factor or by calibrat-
ing the pressure instrument at the location where it will be
used).

Complicating the problem is the fact that force units (which
more closely reflect weight) often incorporate mass terminolo-
gy (for example, pounds-force or kilograms-force). Even pres-
sure units sometimes use mass terminology (e.g., pounds per
square inch). The Sl system provides the means to incorpo-
rate the effect of gravity, establish a common terminclogy, and
distinguish pure mass from force (mass accelerated over a
distance), pressure (force per unit area), density (mass per
unit volume), and flow (mass per unit time). Even energy,
power, and torque units are partially derived from mass, but
mass is not a significant enough factor for the mass vs. force
issue to be of concern. Refer to the table of proper Sl units to
see how they all relate.

Notes about Units

The following is general information about the unit categories
and helpful hints for working with individual units.

ABSOLUTE VISCOSITY:
Also called “dynamic viscosity” or just “viscosity”.

ACCELERATION:

1. “Meter per second squared” (the term preferred in S| guide-
lines) is also called “meters per second per second”.

2. The acceleration of gravity is about 10 m/s?.

ANGULAR VELOCITY:

1. The Sl unit for this is defined in terms of a supplemental
unit, the radian; rad/s.

2. The terms “revolutions per minute” and “revolutions per
second” are properly abbreviated “r/min” and “r/s", respec-
tively, rather than “rpm” and “rps”.

3. This category is also called rotational frequency, primarily
in specifications on rotating machinery, when the revolution
per second and revolution per minute are widely used as
units.

AREA:

1. The term "hectare” (abbreviated “ha") is used as an alter-
native name for square hectometer and is restricted to the
measurement of large land areas. Agricultural engineers
use the term to relate machines to field sizes.

2. The square meter is also called “centare.”

3. Although the centimeter (cm) is rarely used to indicate
length (meter or millimeter is preferred), the square cen-
timeter (cm?) is often used to indicate area because the
interval between the square meter (m?) and square mil-
limeter (mm?) is so great (1 000 000 to 1).

ENERGY:

1. This unit category includes “quantity of heat” and “work”.

2. The use of the calorie was discontinued by SI.

3. The kilowatt-hour and variations thereon (e.g., MW-h,
GW-h), although not proper Sl units (the joule is the prop-
er one), are in widespread use for measurement of electric
energy.
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4. The units based on the electronovolt (eV, keV, MeV, and
GeV) are also improperly but widely used in atomic and
nuclear physics and in accelerator technology (the joule
should be used).

5. The joule is equivalent to one watt-second.

FORCE:

1. The use of the kilogram-force (once widely used in Europe)
was discontinued by SI.

2. The kilogram-force is also called “kilopond”.

KINEMATIC VISCOSITY:

The Sl unit, the square meter per second (m?%s) is equivalent
to the English unit Stoke (St} and the Sl unit square millimeter
per second (mm?s) is equivalent to the English unit centiStoke
(cSt).

LENGTH:

1. The smaller units in this category (like the meter and mil-
limeter) are easy to learn because they can be related to
items contacted every day. For example, a U.S. dime is
about one millimeter thick, a U.S. guarter is about 25 mil-
limeters wide, and the height of most home doorways is
about two meters. However, the kilometer is harder to visu-
alize and is therefore easier to learn by memorization.
Following is a list of common values.

miles or mph km or km/h
10 16
25 40
50 80
55 90
62 100
75 120
100 160

2. The millimeter is used all over the world on industrial engi-
neering drawings.

3. The use of centimeter is generally restricted to body mea-
surements, clothing sizes, and textile weights.

4. The micrometer (sometimes called “micron”) is the pre-
ferred unit to express surface finish.

MASS:

1. The kilogram and gram will generally replace the use of the
pound and ounce, respectively.

2. Two aspirin, an American dollar bill, and one paper clip
each weigh about one gram.

3. Akilogram is the weight of one liter of water.

4. The alternate name of “tonne” is “metric ton”. A tonne is
equal to one megagram.

5. A load-supporting rating (e.g., floor load) should be
expressed in Kilograms.

6. This unit category is also called “weight”.

MASS PER UNIT TIME:
This unit category is also called “flow” and “mass flow”.

MASS PER UNIT VOLUME:

1. This unit category is also called “density”, “mass density”,
and “mass capacity”.

2. One part per million is equal to one milligram per liter or
one gram per cubic meter, referenced as “by weight in
water” at a specified temperature.
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PLANE ANGLES:

1. The radian, a supplementary Sl unit, is the proper unit for
this category. The decimalized degree (defined as [pi +
180] rad) is not proper but is widely used. Although the
minute and the second are still widely accepted, their use
is discouraged because they require an extra conversion
step.

2. The plane angle is also called just “angle”.

POWER:

1. There are several types of horsepower. The one usually
assumed is electric horsepower (unless otherwise stated).

2. Boiler horsepower is primarily used to rate the size of small
industrial boilers.

3. The use of the calorie was discontinued by Sl on January
1, 1978.

4. Power is also called “heat flow rate” and “radiant flux”.

PRESSURE:

1. Although the pascal is the proper SI unit for pressure, the
kilopascal (kPa) is recognized for use in all fields except
high vacuum measurement of absolute pressure, for which
the pascal may be more convenient.

2. The kPa is used for measurement of both gauge and
absolute pressure (gauge pressure is absolute pressure
minus ambient pressure [ambient pressure is usually
atmospheric pressure]). However, when absolute pressure
is intended, the unit kPa should be followed by the word
“absolute”.

3. The bar is a convenient multiple of the pascal, the proper
Sl term for pressure (1 bar = 10° Pa), but its use is dis-
couraged. The millibar is and will continue to be widely
used in meteorology; however, the kilopascal should be
used in most cases.

4. The mmHg is also called “torr”. (The torr was once widely
used in Europe but its use, as well as use of the kilogram-
force per square centimeter, was discontinued by Sl).

5. This unit category is also called “stress” and “force per unit
area”.

SOLID ANGLE:
The steradian is a supplementary Sl unit.

TEMPERATURE:

1. Technically, this unit is called “thermodynamic tempera-
ture”.

2. The proper Sl unit for this category is the Kelvin, not the
degree Kelvin. For example, a temperature would be cor-
rectly expressed as 283K or, less properly but more com-
monly, as 10°C (though not 10C). But be careful not to
confuse the abbreviation for Kelvin with the designation for
1000, as in a 10K ohm resistor.

3. Degrees Celsius was called Degrees Centigrade and it is
the most commonly encountered form of temperature mea-
surement.

4. One degree Celsius as a temperature interval is equal to
one Kelvin unit.

5. Kelvin is the absolute temperature scale in the metric
(Celsius) system.

6. Degrees Rankine is the absolute temperature scale in the
English (Fahrenheit) system.



TIME:

1. The second is the proper Sl unit of time. However, a coher-
ent system of time measurement is not practical (e.g., a
solar day cannot be conveniently divided into kilo-sec-
onds). Therefore, the noncoherent system now in use with
minutes, hours, days, and years will continue to be used
indefinitely.

2. Time units can be defined as mean or sidereal: mean time
closely approximates actual star movement but is modified
slightly to provide regularity of measurement; sidereal units
are based on actual movement of stars but do not break
down into neat units (e.g., a sidereal day is 23 hours, 56
minutes, and 4.09 seconds long - expressed in mean time).

3. Note that the S| symbol for “year” is “a”.

TORQUE:

1. The units in this category are mathematically the same as
these in the category “bending movement’, although the
application of the units is different.

2. Torque is also called “moment of force”.

3. The preferred unit for this category, the N-m, is the same as
the definition for the energy unit joule (J = N'm), but the two
should not be used interchangeably since they have differ-
ent applications.

4. The use of the unit kilogram-force times meter was discon-
tinued by SI.

VELOCITY: )

1. The best way to learn the commonly used velocity mea-
surement, kilometers per hour (although meters per sec-
ond is the proper unit), is by memorizing comparable
values. (Refer to the kilometers-to-miles list under
“LENGTH".

2. This unit category includes “speed”. (Velocity, a vector, is
magnitude plus direction while speed, a scalar, is magni-
tude only.)

VOLUME:

1. Although liters are frequently used as a substitute for
quarts, at least in the U.S., it is not technically correct to do
s0. According to Sl guidelines, the cubic meter should be
used instead. However, the liter will probably continue to
be used for measurement of displacement of an internal
combustion engine and for the volume of space in a refrig-
erator or the trunk of a car.

2. Aliter is equivalent to a cube 10 cm on each side (a cubic
decimeter).

3. A milliliter is equivalent to a cubic centimeter.

4. The symbol for liter has been a lower case |, but is changing
to upper case L to avoid confusion with the number one (1).

5. Water and gas supplies for homes and factories - in fact,
almost anything now measured in cubic feet - will be mea-
sured in cubic meters, the proper Sl unit.

6. Automotive fuel consumption is expressed in countries
using the metric system as liters per 100 kilometers or kilo-
meters per liter rather than miles per gallon. A conversion
estimate from mpg to L/100 km is achieved by dividing 235
by the mpg (e.g., if you normally get 20 mpg, you will get
approximately 12 L/100 km); to go from mpg to km/L,
divide the mpg by 2.35 (e.g., 20 mpg = 8.5 km/L).

7. This unit category is also called “capacity”.

VOLUME PER UNIT TIME:

This unit category is also called “instantaneous volume veloc-
ity” or just “volume velocity”. The unit category “mass per unit
time” also includes flow.

NOTE: In some cases, a prefix symbol is the same as a unit
symbol, so it is important to look at the position of each sym-
bol in the term to determine its meaning. For example, in ms
the “m” means “milli” (millisecond), but in km the “m” means
“meter” (kilometer). Also to avoid confusion, it is important that
no more than one prefix be used when forming the decimal
multiple or submultiple of a derived unit. For example, mum
should be expressed as nm. Refer to Table | - Proper Sl Units
for appropriate abbreviations.

Another general rule is to use SI prefixes to indicate order of
magnitude and eliminate nonsignificant digits and leading
zeroes. This also provides a convenient conversational alter-
native to the powers-of-ten notation preferred in computation.

For example,
12300 mm becomes 12.3m
12.3 x 10°m becomes 12.3km
0.001230 pA becomes 1.23nA

Another point illustrated by the numbers in Table 1 is the
placeholding value of the comma. Outside the United States
the comma is sometimes used instead of the decimal point
(e.g., the American 0.00123 would be written 0,00123). To
avoid confusion, recommended international practice uses a
space instead of a comma when dividing numbers into groups
of three digits (a decimal point is still used to indicate a break
between numbers greater than one and numbers less than
one). This applies to groupings of numbers on either side of
zero. For example, 12,300.001230 could be written as 12
300.001 230.
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TABLE | - Proper Sl Units

Unit Expressed as

Quantity Name of Unit Dseyr'il::ggluc:\fi t Base or Slljjp_plementary
nits
Absolute Viscosity Pascal Second Pas Paxs
Acceleration Meter per Second Squared m/s?
Angular Velocity Radian per Second rad/s
Area Square Meter m?
Energy Joule J N-m (kg x m? x s7%)
Force Newton N kgxmxs?
Kinematic Viscosity Square Meters per Second m¥/s
Length Meter m
Mass Kilogram kg
Mass per Unit Time Kilogram per Second kg/s
Mass per Unit Volume Kilograms per Cubic Meter kg/m?*
Plane Angle Radians rad mxm’
Power Watt W Jfs (kg x m? x s7°)
Pressure Pascal Pa N/m? (kg x m™" x s73)
Solid Angle Steradian sr m? x m®
Temperature Kelvin K
Celsius °C K-273.15
Time Second S
Torque Newton-Meter N'm kg/s® x m
Velocity Meters per Second m/s
Volume Cubic Meters m?
Volume per Unit Time Cubic Meters per Second m¥/s
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Formulas, Conversions and Definitions

Pressures and Densities

force
area

Pressure =

1 column of water 1 foot deep = 62.4 pounds per square foot,
or 0.433 pounds per square inch. 1 column of water 1 centime-
ter deep = 1 gram per square centimeter.

Specific Gravity = number of times a substance is as heavy as
an equal body of water, or Specific gravity (liquid)=
weight of liquid

weight of equal volume of water

weight

volume

Pressure = depth x density, or force per unit area. An increase
in pressure is transmitted equally through the liquid.

Density =

Specific Gravity (solid) = weight of body
weight of equal volume of water
or Specific gravity (solid)= weight of body

loss of weight in water

One cubic yard of air weighs about 2 pounds. Atmospheric
pressure at sea level = about 15 pounds per square inch.

Velocities and Energies
Velocity = distance

time

Acceleration=  change of velocity

time

Acceleration= 32 feet per second

of gravity seconds
Centripetal = weight X (velocity)?
force acceleration of gravity radius

Potential Energy = weight of body x elevation

Kinetic Energy: 1 weight

— x (velocityyac
2 acceleration of gravity

Momentum = mass of body x its velocity
Mass = WEight ’\/ L
acceleration of gravity G

Period of pendulum: T = 2x

Wave velocity = wave frequency x wave length, or v=nx1
Speed of Sound: 1090 feet per second in air at 0 degrees
Centigrade. Velocity of sound increases 2 feet per second for
each degree Centigrade rise in temperature above zero
degrees Centigrade.

Electricity
1 ampere = 1 coulomb per second
1 volt = 1 joule per coulomb

Ohm’s Law: Current potential difference

resistance
or Amperes volts or 1 \Y}
ohms R

Ampere = electric current

Volt = potential difference

Ohm = electrical resistance

One volt potential difference will drive 1 ampere through
a resistance of 1 ohm.

The resistance of conductor can be calculated by the
formula:

R =K1 (Where 1 is length, d is diameter, and k is constant)

d2
The combined resistance of conductors connected in parallel is
1 1 1 1
—_— = —_ + _ + J—
Rc R1 R2 R3
1 Watt is the power of a current on 1 ampere when the poten-
tail difference is 1 volt.

To compute electric power: P (power in watts) = V (voltage in
volts) x1 (current in amperes) or P=Vxl.

To compute the heat (H), produced by a current (I} through a
resistance (R), in a time (t), use the equation: H=l,xRxix0.24
cal/watt-sec.

Lights and Lenses
1 foot-candle: the illumination of any point on a surface 1 foot
from a standard candle.

Illumination (ft-c) = intensity (candles)

distance in feet®

Velocity of Light = 186,000 miles per sec.
velocity of light in air
velocity of light in the substance
Lens image equation: 1 X 1 _ 1
D, D,f

image length ; image distance
object distance

Index of refraction =

Magnification =
object length
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Formulas, Conversions and Definitions

Heat

To convert Fahrenheit to Centigrade: subtract 32 from F,
then multiply by 5/9 written C=5/9 (F-32). NOTE: Centigrade is
now referred to as Celsius. (NOTE: 212F=100). To convert
Centigrade to Fahrenheit: multiply C by 9/5, then add 32, writ-
ten F = (9/5C) +32.

To convert Centigrade to Absolute or Kelvin scale: add 273
to C.

To convert Fahrenheit to Absolute or Kelvin scale: first con-
vert F to C, then add 273.

Boyle’s Law: p; x v; = p; X V, at constant temperature. Zero
degrees Kelvin is the lowest possible temperature.

In Kelvin Absolute temperature scale: water boils at 373K,
freezes at 273K.

Charles’ Law: _\_{j _ 1 at constant pressure

Ve Tz
Combination of Charles’ and Boyle’s Laws:
V4P V2P2
T Tz

When heated through one degree Centigrade,
any gas expands 1
273

of its volume at 0 degrees Centigrade if the pressure remains
constant. One BTU is the heat required to raise the temperature
of 1 pound of water through 1 degree Fahrenheit.

One calorie: the heat required to raise the temperature of 1
gram of water through 1 degree Centigrade.

Specific Heat: heat required to raise the temperature of a unit
mass of that substance through 1 degree. If H is total heat and
M is mass, H=M x sx (t,-t,)

Heat of melting or heat of fusion, L, is the quantity of heat need-
ed to melt one unit weight of substance without changing its
temperature, or H=MxL.

0 calories of heat required to melt 1 gram of ice without raising
its temperature,

Boiling point of liquid: that temperature at which the vapor
pressure is equal to the pressure above the liquid.
0.427 kilogram-meter (kg-m) = 1 calorie
work

mechanical equivalent of heat
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Horsepower

1 horsepower = 550 ft-Ib sec
force(lb) x distance (ft)

550 ft-Ib sec x time (sec)

Horsepower =

friction force
weight

Friction Constant =

Work = force x distance moved
Power = work
time

1 watt - 10,200 gram-centimeters per sec.

1 kilowatt is 1000 watts

1 kilowatt is approximately 1-1/3 horsepower

Dyne is absolute metric unit of force. Erg is its unit of work.

1 Erg = force of 1 dyne acting through 1 centimeter

1 Joule = 10,000,000 ergs or about 3/4 foot pounds

The law of work when friction is neglected: effort force x

effort distance = resistance force x resistance distance
Mechanical advantage of a machine =

resistance force
effort force
When friction is zero, mechanical advantage of a machine:
effort distance
resistance distance

Mechanical advantage of a lever: = effort arm

resistance arm
Moment of force = force x lever arm
Frictionless mechanical advantage of an inclined

length

ane =
P height

Frictionless mechanical advantage of a wheel and axle:
circumference of wheel

circumference of axle



Conversion Tables

Units and Conversion Factors
Millimeters to Decimals

mm Decimal mm Decimal mm | Decimal | mm | Decimal mm Decimal
0.01 .00039 0.41 .01614 0.81 | .03189 | 21 82677 61 2.40157
0.02 .00079 0.42 .01654 0.82 | .03228 | 22 86614 62 2.44094
0.03 .00118 0.43 .01693 0.83 | .03268 | 23 80551 63 2.48031
0.04 .00157 0.44 .01732 0.84 | .03307 | 24 | .94488 64 2.51969
0.05 00197 0.45 01772 0.85 | .03346 | 25 [ .98425 65 2.55906
0.06 .00236 0.46 .01811 0.86 | .03386 | 26 | 1.02362 66 2.59843
0.07 .00276 0.47 .01850 0.87 | .03425 | 27 [ 1.06299 67 2.63780
0.08 .00315 0.48 .01890 0.88 | .03465 | 28 | 1.10236 68 2.67717
0.09 .00354 0.49 .01929 0.89 | .03504 | 29 |1.14173 69 2.71654
0.10 .00394 0.50 .01969 0.90 | .03543 | 30 [ 1.18110 70 2.75591
0.1 .00433 0.51 .02008 0.91 | .03583 | 31 | 1.22047 71 2.79528
0.12 .00472 0.52 .02047 0.92 | .03622 32 [1.25984 72 2.83465
0.13 .00512 .053 .02087 0.93 | .03661 33 |1.28921 73 2.87402
0.14 .00551 0.54 .02126 0.94 | .03701 34 | 1.33858 74 2.91339
0.15 .00591 0.55 .02165 0.95 [ .03740 35 | 1.37795 75 2.95276
0.16 .00630 0.56 .02205 0.96 | .03780 36 |1.41732 76 2.99213
0.17 .00669 0.57 .02244 0.97 | 0.3819 | 37 | 1.45669 77 3.03150
0.18 .00709 0.58 .02283 0.98 | .03858 | 38 | 1.49606 78 3.07087
0.19 .00748 0.59 .02323 0.99 | .03898 | 39 |1.53543 79 3.11024
0.20 .00787 0.60 .02362 1.00 | .03937 | 40 | 1.57480 80 3.14961
0.21 .00827 0.61 .02402 1 .03937 | 41 | 1.61417 81 3.18898
0.22 .00866 0.62 .02441 2 07874 | 42 | 1.65354 82 3.22835
0.23 .00906 0.63 .02480 3 .11811 43 | 1.69291 83 3.26772
0.24 .00945 0.64 02520 4 15748 | 44 | 1.73228 84 3.30709
0.25 .00984 0.65 .02559 5 19685 | 45 [1.77165 85 3.34646
0.26 .01024 0.66 .02598 6 23622 | 46 | 1.81102 86 3.38583
0.27 .01063 0.67 .02638 7 27559 | 47 |1.85039 87 3.42520
0.28 .01102 0.68 .02677 8 31496 | 48 | 1.88976 88 3.46457
0.29 .01142 0.69 02717 9 .35433 | 49 |1.92913 89 3.50394
0.30 .01181 0.70 .02756 10 39370 | 50 [ 1.96850 90 3.54331
0.31 .01220 0.71 .02795 11 43307 | 51 | 2.00787 91 3.58268
0.32 .01260 0.72 .02835 12 A7244 | 52 | 2.04724 92 3.62205
0.33 .01299 0.73 .02874 13 51181 53 | 2.08661 93 3.66142
0.34 .01339 0.74 .02913 14 .55118 54 | 2.12598 94 3.70079
0.35 .01378 0.75 .02953 15 59055 | 55 |2.16535 95 3.74016
0.36 01417 0.76 .02992 16 .62992 56 |2.20472 96 3.77953
0.37 .01457 0.77 .03031 17 .66929 57 | 2.24409 97 3.81890
0.38 01496 0.78 .03071 18 .70866 | 58 | 2.28346 98 3.85827
0.39 .01535 0.79 .03110 19 74803 | 59 |2.32283 99 3.89764
0.40 .01575 0.80 .03150 20 78740 60 | 2.36220 100 3.93701
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Conversion Tables Dﬁﬁ:?::fe:: Decimal o Decimal —_
Fractions to Decimals to Millimeters 0.001 0.0254 0.500 12.700
0.002 0.0508 0.510 12.9540
0.003 0.0762 0.520 13.2080
Fraction| Decimal | mm | Fraction| Decimal mm 0.004 0.1016 0.530 13.4620
0.005 0.1270 0.540 13.7160
o 0.0156 | 0.3969 e 0.5156 | 13.0969 0.006 0.1524 0.550 13.9700
0.007 0.1778 0.560 14.2240
Y 0.0312 | 0.7938 fs 0.5312 | 13.4938 0.008 0.2032 0.570 14.4780
- z 0.010 0.2540 0.590 14.9860
e 0.0625 | 1.5875 e 0.5625 | 14.2875 0.020 0.5080
0.030 0.7620
5o 0.0781 | 1.9844 | /a 0.5781 | 14.6844 0.040 1.0160 0.600 15.2400
0.050 1.2700 0.610 15.4940
7 s, 0.070 1.7780 0.630 16.0020
foa 0.1094 | 2.7781 /e 0.6094 | 15.4781 0.080 20320 0.640 16.2560
Y 0.1250 | 3.1750 %a 0.6250 | 15.8750 0.090 2.2860 0.650 18.5100
0.660 16.7640
o 0.1406 | 3.5719 Vs 0.6406 | 16.2719 0.100 2.5400 0.670 17.0180
. 0.110 2.7940 0.680 17.2720
*faz 0.1562 | 3.9688 faz 0.6562 | 16.6688 0.120 3.0480 0.690 17.5260
0.130 3.3020
"ea 0.1719 | 4.3656 e 0.6719 | 17.0656 0.140 3.5560
" 0.150 3.8100
3 A 4.762 .687 17.462
1e 0.1875 625 /18 0.6875 625 0.160 4.0640 0.700 17.7800
e 0.2031 | 5.1594 /o4 0.7031 17.8594 0.170 4.3180 0.710 18.0340
0.180 4.5720 0.720 18.2880
7fa 0.2188 | 55562 | /= 0.7188 | 18.2562 0.190 4.8260 0.730 18.5420
1 aj 0.740 18.7960
/| 0.2344 | 59531 u | 0.7344 | 186531 0.200 5.0800 0.750 19.0500
' 3 0.210 5.3340 0.760 19.3040
fa 0.2500 | 6.3500 a 0.7500 | 19.0500 0920 5 5880 0.770 19.5580
T | 0.2656 | 6.7469 | 0.7656 | 19.4469 0.230 5.8420 0.780 19.8120
0.240 6.0960 0.790 20.0660
9z 0.2812 | 7.1438 | %/ 0.7812 | 19.8438 0.250 6.3500
- o 0.260 6.6040
/s | 02969 | 7.5406 o 0.7969 | 20.2406 0.270 6.8580
. . 0.280 7.1120 0.800 20.3200
e 0.3125 | 7.9375 %16 0.8125 | 20.8375 0.290 7'3660 0.810 20,5740
2, 0.3281 | 8.3344 | 0.8281 | 21.0344 0.820 20.8280
- - 0.300 7.6200 0.830 21.0820
a2 0.3438 | 8.7312 s 0.8438 | 21.4312 0.310 7.8740 0.840 21.3360
0.320 8.1280 0.850 21.5900
Bas 0.3594 | 9.1281 /s 0.8594 | 21.8281 0.330 8.3820 0.860 21.8440
0.340 8.6360 0.870 22.0980
2 s 0.360 9.1440 0.890 22.6060
foa 0.3906 | 9.9219 foa 0.8906 | 22.6219 0.370 0.3980
Wy | 0.4062 (10.3188| #/x 0.9062 | 23.0188 0.380 9.6520
0.390 9.9060 0.900 22.8600
e 0.4219 (10.7156 fea 0.9219 | 23.4156 0.400 10.1600 0.910 23.1140
0.410 10.4140 0.920 23.3680
e 0.4375 [11.1125| /e 0.9375 | 23.8125 0.420 10.6680 0.930 23.6220
0.430 10.9220 0.940 23.8760
o 0.4531 |11.5094 16 0.9531 | 24.2094 0.440 11.1760 0.950 24.1300
e | 04688 |11.9062| ° 0.9688 | 24.6062 0.450 11,4300 0.950 24.3840
= ® 0.4680 11.6840 0.970 24.6380
o 0.4844 |12.3031| /e 0.9844 | 25.0031 0.470 11.9380 0.980 24.8920
0.480 12.1920 0.990 25.1460
2 0.5000 |12.7000 1 1.0000 | 25.4000 0.490 12.4460 1.000 25.4000
Weights
Troy  |Avoirdupois| Troy  [Avoirdupois| Metric | Avoirdupois
Grain Grams Qunces Ounces | Pounds | Pounds | Kilograms Tons Tons Per
Symbol Units PerUnit | PerUnit | PerUnit | PerUnit | PerUnit | PerUnit | PerUnit | Per Unit Unit
gr Grain 1 0648 | .002083 | .002286 | .0001736 | .0001429 - - -
g Gram 154324 1 032151 | 036274 | 002679 | 002205 001 - -
oz.t. [OunceTroy| 480 31.1035 1 1.09715 | 083333 | 0.68571 | .031103 - -
oz.av. | QunceAv.| 4375 | 28.3405 | .911458 1 075955 0625 | .028350 - -
Ib.t.  |Pound Troy| 5760 373.242 12 13.1657 1 822857 | 37324 | 000373 | .000411
Ib.av. | PoundAv.| 7000 45359 | 14.5833 16 1.215278 1 45359 | .000454 | .00050 e.0.1 gram = 032151 froy ounces
kg KI|OgramIS - 1000 321507 | 35274 | 267923 | 2.20462 1 001 001102 | < a0 grams would be {40 g)
- Ton Metric - - 32150.7 | 36274 2679.23 | 2204.62 1000 1 110231 (032151 oz.t/g) = 1.28604 ozt
- Ton Av. - - 20166.7 | 32000 | 2430.56 2000 907.185 | .907185 1
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Conversion Tables

Units and Conversion Factors

Linear Measure
Symbol Unit Inches per Feet per Yards per Miles per Centimeters | Meters per |Kilometers per
Unit Unit Unit Unit per Unit Unit Unit
in Linear Inch 1 0.0833 0.027778 - 2.54 0.0254 -
ft Linear Foot 12 1 0.3333 30.480 0.3048 -
yd Linear Yard 36 3 1 - 91.44 0.9144 -
mi Linear Mile 63360 5280 1760 1 - 1609.34 1.609
cm Centimeter 0.3937 0.0328 0.010936 - 1 0.01 -
m Meter 39.37 3.2808 1.093613 - 100 1 .001
km Kilometer 39370 3280.8 1093.613 6214 - 1000 1
Eg. 1 meter = 3.2808 ft so 300 meters would be (300m) (3.2808 ft/m) = 984.24 ft,
Square Measure
Symbol Unit Square Inches | Square Feet [ Square Yards | Acres per | Square Centimeters|Square Meters| Hectares per
per Unit per Unit per Unit Unit per Unit per Unit Unit
in? Square Inch 1 0.006944 0.0007716 - 6.4516 0.000645 -
ft2 Square Foot 144 1 0.111111 - 929.034 0.0929 -
ya? Square Yard 1296 9 1 - 8361.274 0.836127 -
- 'Acre - 43560 4840 1 - 4047 0.4047
cm? Sq. Centimeter .15500 0.0010764 0.00011960 - 1 0.0001
m? Square Meter 1550.0031 10.76391 1.195990 - 10000 1 0.0001
- Hectares - - 11954.8 2.47 - 1000 1
1) 640 Acres = 1 square mile. Eg. 1 square meter = 1.195990 square yards so
30 square meters would be (30m?) (1.195990 yd?/m?) = 35.88 yd2
Cubic Measure
Symbol Unit Cubic Inches Cubic Feet Cubic Yards Cubic Centimeters | Cubic Meters per
per Unit per Unit per Unit per Unit Unit
cuin Cubic Inch 1 .0005787 .00002143 16.387064 .000016387
cu ft Cubic Foot 1728 1 037037 28316.847 .018317
cu yard Cubic Yard 46656 27 1 764554.9 .7646
cu cm or em® Cu Centimeter 0.06810237 .0000353 .000001308 1 .000001
cumorm? Cubic Meter 61023.74 35.31467 1.307951 1,000,000 1
Eg. 1m® = 1.307951cu yds so 3 cubic meters would be (3m?) (1.307942 cu yd/m*) = 3.923853 cu yd
Liguid Measure
Symbol Unit Fluid Ounces Pints Quarts Gallons Litres
per Unit per Unit per Unit per Unit per Unit
fl. oz. Fluid Ounces 1 .0625 03125 0078125 .02957
- Pint 16 1 5 125 4732
1qt. Quart 32 2 1 25 .9464
gal Gallons 128 8 4 1 3.7854
1 Litre 33.814 2.1134 1.0567 26417 1
Eg. 1 Litre = .26418 gallons so 4 Litres would be (41) (.26418 gal/l) = 1.05672 gal
Weights
Symbol | Grain Units | Grams Troy  |Avoirdupois Troy Avoirdupois | Kilograms | Metric Tons | Avoirdupois Per Unit
per Unit | Ounces Ounces Pounds |Pounds per| per Unit per Unit Tons per
per Unit per Unit per Unit Unit Unit
gr Grain 1 .0648 .002083 002286 .0001736 .0001429 — - -
g Gram 15.4324 1 .032151 .035274 .002679 .002205 .001 = -
oz. t. Ounce Troy 480 31.1035 1 1.09715 .083333 .068571 031103 - -
0zZ. av. Qunce Av. 437.5 28.3495 911458 1 075955 .0625 .028350 - =
Ib. t. Pound Troy 5760 373.242 12 13.1657 1 822857 37324 .000373 000411
Ib. av. Pound Av. 7000 453.59 14.5833 16 1.215278 1 .45359 .000454 00050
kg Kilograms - 1000 32.1507 35.274 2.67923 2.20462 1 .001 2001102
- Ton Metric = - 32150.7 35274 2679.23 2204.62 1000 1 1.10231
- Ton Av. - - 29166.7 32000 2430.56 2000 907.185 907185 1

Eg. 1 gram = .032151 troy ounces so 40 grams would be (40g) (.032151 oz.t./g) = 1.28604 oz. t.
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Pressure Conversion

to Inches* Inches**
from PSI KPA H 0 mmH,0 Hg mm Hg Bars m Bars Kg/em? | gm/em?
PSI 1 6.8948 27.7620 705.1500 2.0360 51.7149 0.0689 £68.9470 0.0703 70.3070
KPA 0.1450 1 40266 102.2742 0.2953 7.5006 0.0100 10.0000 0.0102 10.197
Inches* 0.0361 0.2483 1 25.4210 0.0734 1.8650 0.0025 2.4864 0.0025 25355
H.O
mm H,0 0.0014 0.0098 0.0394 1 0.0028 0.0734 0.0001 0.0979 0.00001 0.0982
'"CSES" 0.4912 3.3867 13.6195 345.936 1 25.4000 0.0339 33.8639 0.0345 34.532
9
mm Hg 0.0193 0.1331 0.5362 13.6195 0.0394 1 0.0013 13332 0.0014 1.3595
Bars 14.5040 100.000 402.180 10215.0 29.5300 750.060 1 1000 1.0197 1019.72
|
m Bars 0.0145 0.1000 0.4022 10.2150 0.0295 0.7501 0.001 1 0.0010 1.0197
Kg/cm? 14.2233 97.9047 394.408 10018.0 28.9590 735.559 0.9000 980.700 1 1000
gm/cm? 0.0142 0.0979 0.3944 10,0180 0.0290 0.7356 0.0009 0.9807 0.001 1
EXAMPLE 1 mm Hg = 0.5362 inches H,O = 1.3332 mBars " at 60 °F
97 mm Hg = 97(0.5362) = 52.0114 inches H,0 "t at 32 °F
97 mm Hg = 97(1.3332) = 129.3204 mBars
I . i . .
from\to { cm?® liter | m? in® ft3 yd? fl oz fl pt ' fl qt gal |gal (Imp.)! bbl {oil) | bbl (lig)
cm? 1 0.001 ‘ 1x10% | 0.06102 [3.53x 10| 1.31x 10~ | 003381 |0.00211 | 0.00108 | 2.64 x 10+|2.20 x 10~ |6.20x 10+ 839 x <0~
liter 1000 1 ‘ 0.001 61.02 0.03532 0.00131 33.81 2.113 1.057 0.2642 0.2200 0.00629 0.00839
m? 1x10° | 1000 | 1 6.10x10*| 3531 1308 | 338x10° | 2113 1057 264 2 220.0 6.290 8.386
in? 16.39 | 0.01639 | 164 x 10 1 579x 10~ | 2.14x10° | 05541 |0.03463 | 0.01732 ] 0.00433 | 0.00360 [1.03x10* [1.37x 10"
ft* 283x10*] 28.32 | 002832 1728 1 0.03704 957.5 59.84 29.92 7.481 6.229 0.1781 0.2375
yd? 765x10%| 7645 | 0.7646 | 467x10* 27 1 253x10' | 1616 8079 202.0 168.2 4.809 6.412
floz 2057 | 0.02957 | 2.96x 10 | 1.805 0.00104 |3.87x10° 1 0.06250 | 0.03125| 0.00781 | 0.00651 [1.86x 10~ |2.48x 0™
fl pt 4732 | 04732 !473x104 | 28.88 0.01671 | 6.19x 10~ 6 1 0.5000 | 0.1250 0.1041 0.00298 0.00397
fl qt 946.4 | 0.0463 !9.45: 10| 57.75 0.03342 | 0.00124 32 2 1 0.25C0 0.2082 0.00585 0.00794
gai 3785 3.785 I 0.00379 2310 0.1337 0.00495 128 8 4 1 0.8327 0.02381 0.03175
gal {Imp.)| 4546 4548 { 0.00455 277 4 0.1605 0.00595 153.7 96mR | 4804 1.20¢ 1 0.02859 0.03813
bbl (oil) [1.59x10% 159.0 i 0.1590 9702 5615 0.2079 5376 336 F 168 a2 34.97 1 1.333
1cord =128 =3.625 m?
from\ to lisec gal/min ft¥/sec ft*/min bbl/hr bbl/day
livVsec 1 15.85 0.03532 2.119 22.66 543.8
gal/min 0.08309 1 0.00223 0.1337 1.429 34.30
ft¥sec 28.32 448 8 1 60 541.1 1.54 x 10*
ft3/min 0.4719 7.481 0.01667 1 10.69 256.5
bbl/hr 0.04415 0.6997 0.00158 0.09359 1 24
bbl/day 0.00184 0.02817 6.50x 10°3 0.00390 0.04167 1

bbl refers to bbi oil = 42 gallens
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Temperature Conversions

Temperature Conversions

Fahrenheit thermometers are in common use in the United States, but scientists and all others who use the metric system
use the scale called Celsius. This scale is the same as Centigrade, but the National Insistute of Standards and Technology
has recommended the use of the term Celsius since 1948. See the conversions below:

Celcius to Fahrenheit Fahrenheit to Celcius Centigrade-Fahrenheit Dimension
Conversion Ratios
100° 212° - - BOILING 212°-- C---1000 [ F C F C F
95 - |203 210 98.9 0 | 320 | 3 | %0 | 70 | 1580
90 - 194 200 -1 [933 1 338 | 36 96.8 71 159.8
s5 4 Liss 190 4 |} 878 2 35.6 37 98.6 72 161.6
o 4 Li7s 180 4 Faoo 3 37.4 38 | 1004 73 163.4
: 4 39,2 39 | 1022 74 165.2
7% - 167 170 | [ 76.7 5 41.0 40 104.0 75 167.0
70 - - 158 160 - - 71.1 6 42.8 41 105.8 76 168.8
4 L | 7 446 42 | 107.6 77 170.6
65 149 150 65.6 8 | 464 | 43 | 1004 | 78 | 1724
60 - [~140 140 -{ }60.0 9 | 482 | 44 | 1112 79 174.2
5 4 13 130 4 544 10 | 50.0 45 | 113.0 80 176.0
50 - |-122 1 51.8 46 | 114.8 81 177.8
s 4 L 120 48.9 12| 536 | 47 | 1160| 82 | 1796
w0 4 Lioa 110 4 [ 433 13 | 554 48 | 118.4 83 181.4
37° 100 | |388 ... gp | 14| 572 49 | 1202 84 183.2
35 - 9 ---NORMAL-- o0 - Faso 15 | 590 | 50 | 1220 | 85 185.0
30 - }-86 ) : 16 | 608 51 123.8 86 186.8
o5 4 |77 80 1 267 17 | 626 52 | 1256 87 188.6
4 L 18 | 64.4 53 | 1274 88 190.1
20 ﬂ 68 70 1 L ? ! 19 | 66.2 54 | 129.2 89 192.2
15 1 959 60 5.6 20 | 680 | 55 | 131.0 | 90 194.0
10 4 F50 50 |1 r10.0 21 69.8 56 132.8 91 195.8
5 4 E# 40 - a4 22 71.6 57 134.6 92 197.6
o | 23 | 734 58 | 136.4 93 199.4
0 32 _..FREEZING 30 -1.1 O 1 24 | 752 | 59 | 1382 | o4 201.2
5 1 23 20 - |67 25 | 770 | 60 | 1400 | 95 203.0
10 1 14 100 4 F-122 26 | 788 | 61 | 141.8 96 204.0
15 4 s o 4 kFars 27 | 806 62 | 1436 97 206.6
20 4 L . 28 | 824 63 | 1454 98 208.4
o5 4 L.s -10 | [-233 29 | 842 64 | 147.2 99 210.2
20 4 |-289 30 86.0 65 149.0 100 212.0
30 1 [-22 31 87.8 66 | 150.8
30 4 |-344
35 - |}--31 30 34. 32 | 896 | 67 | 1526
-40 .40 -40 —-40.0 33 91.4 68 154.4
34 | 932 69 | 156.2
Q Centigrade-Fahrenheit Conversion

F=(Cx °:) + 32C=(F-32) x

To convert Celsius degrees into Fahrenheit: multiply by 9, divide by 5 and add 32.
To convert Fahrenheit into Celsius: subtract 32 from Fahrenheit, multiply by 5,
divide by 9

Centigrade-Fahrenheit Conversion
F=(Cx ) + 32C=(F-32) x5
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Metric Conversions

Conversion Ratios

Metric Conversions

94

1 square kilometer

Multiply By To Obtain Metric u.s.
Diameter circle 3.141 Circumference circle Length
Diameter circle 0.8862 | Side of equal square 1 millimeter =0.03937 inches
Diameter circle squared |0.7854 Area of circle ! cenylmeter =0'3937.' inches

. . . 1 decimeter =3.937 inches
Circular mils 0.7854 Square mils 1 meter -39 37 inches
Diameter sphere squared | 3.1416 | Area of sphere 1 meter =3.280 feet
Diameter sphere cubed | 0.5236 Volume of sphere 1 meter =1.094 yards
U.S. gallons 0.8327 | Imperial gallons (British) 1 dekameter =32.808 feet
U.S. gallons 0.1337 | Cubic feet 1 kilometer =3280.8 feet
U.S. gallons 8330 | Pounds of water (20C) || .. 1 kilometer =0.621 miles
Cubic feet 62.427 | Pounds of water (4C) 1 square millimeter =0.002 square inches
Feet of water (4C) 0.4335 | Pounds per square inch 1 square centimeter =0.155 square inches
Inches of mercury (0C) |0.4912 Pounds per square inch 1 square decimeter =15.500 square inches
Seconds squared 16.08 Feet fallen from rest 1 square meter =10.764 square feet
Knots 1.1516 Miles per hour 1 square meter =1.196 square yards

- — - - 1 acre =119.599 square yards

To obtain the above Divide by | Starting with the above 1 hectare =0 471 acres

=0.386 square miles

Volume
1 millimeter =0.271 fluid drams
1 liter =1.057 liquid quarts
1 dekaliter =2.642 gallons
1 hectoliter =26.418 gallons
Weight
1 milligram =0.015 grains
1 gram =15.432 grains
1 gram =0.035 ounces
1 kilogram =25.274 ounces
1 kilogram =2.205 pounds
1 metric ton =1.102 short (U.S.) tons
1 metric ton =2,204.623 pounds
uU.S. Metric
Length
1 inch =2.54 centimeters
1 foot =0.3048 meters
1 yard =0.9144 meters
1 mile =1,609.3 meters
1 mile =1,609 kilometers
Area

Volume

Weight

1 square inch
1 square foot
1 square yard
1 acre

1 square mile

1 pint
1 quart
1 gallon

1 grain

1 ounce

1 pound

1 short ton

=6.4516 square centimeters
=9.2903 square decimeters
=0.836 square meters
=0.405 hectares

=2.5899 square kilometers

=0.473 liter
=0.946 liter
=3.785 liters

=64.799 milligrams
=28.350 grams
=453.592 grams
=.907 metric ton




Temperature Sensor Technology

Table 3
Sheaths Max. Operating Temp.

Table 4
Interior Insulations
Max. Operating Temp.

Table 5
Lead Insulations
Max. Operating Temp.

RTDs (Resistance Temperature Detectors)

RTDs are made of copper, nickel, balco (nickel-iron) and plat-
inum, with platinum now becoming the industry standard.
These are resistance temperature detectors made of a single
high purity wire, usually 0.001” in diameter, space wound onto
a ceramic mandrel. Lead wires of nickel plated or ni-clad cop-
per are fusion or resistance welded onto the sensor, usually in
a three-wire or four-wire configuration. The sensor itself is then
inserted into a thermowell of appropriate material and pres-
sure rated for the intended environment. Most sheathed sen-
sors (RTD or T/C) in industial applications are brazed or
welded onto appropriate fittings and attached through a pipe
extension to a connection head.

These intermediate leads are normally glass insulated
and are brought out to the end of the sheath through pow-
dered aluminum oxide insulation or a suitable high tempera-
ture epoxy. The external lead wires are attached (welded,
brazed, soldered, etc.) and potted with a moisture sealing
compound (epoxy or ceramic cement). If operation is above
700°F, preoxidized inconel tubing may replace the stainless
steel sheath to avoid outgassing contamination.

Standard RTD resistance (at ice point) are 100 and 200
ohms for platinum, 120 or 500 ohm for nickel and 604 or 2000
ohm for balco. Copper RTDs (and thermistors) are specified at
25°C (77°F) instead of ice point (32°F). Thus a 10 or 100 ohm
copper RTD is actually 9.038 or 90.38 ohms @ 32°F.

RTD’s used the most instrumentation and the only stan-
dard to date, DIN, is 100 ohm platinum with a coefficient of
0.00385/Q°C (or 3850 ppm), indicating a resistance of
138.50 ohms at boiling point (100°C, 212°F). Tables for the
Calendar-Van Dusen Equation have been calculated for both
DIN 3850 alphas and higher U.S. Reference Grade (higher
purity (99.999%) platinum), alphas, such as 3915 and 3923

ppm.

Theoretically, it is possible to build an RTD above 1200°F.
Unfortunately, platinum is easy to contaminate or strain, which
shifts the “alpha” or temperature coefficient, rendering the sen-
sor unstable.

Material Max. Temperature (F°) Material Max. Temperature (F¢) Material Max. Temperature (F°)
Carbon Steel 1000°F (1) A1203 2400°F Teflon 500°F
304/316 SS 1800°F (2) Mg 0 2500°F Kapton 55/750°F
**Monel TM 2000°F (3) Th O2° 4000°F Glass 1200°F
***Hastelloy TM C 2000°F (4) Be 0 (toxic) 4200°F Asbestos 1200°F
446 Stainless Steel 2000°F Cefir (R) 2500°F
Nickel 2000°F Table 6 Ceramic 3000 to 4000°F
****Inconel TM 600 2100°F Temperature Span vs.

*****Kanthal TM 2200°F Thermistor Resistance

Quartz 2300°F

Cobalt Tungsten 2400°F Temperature Resistance (Ohms)

Thantum e +300 t0 600°F | 100K-500K @ 25°C
reonium . +150 to 300°F 2K-75K @ 25°C

Silicon Carbide 3000°F o B

Platinum Rhodium 3050°F +82 to 212°F 2K-5K @ 25°C

Silicon Nitride 3150°F ~100t0 +150°F 100-1K @ 25°C

Mullite (Porcelain 3200°F .

09% A,ﬁmia (AI2I33) 3400°F * Trademark of Hoskins Mfg. Co.

Moly (molybdenum) 4000°F ** Trademark of International Nickel Co.

Tantium 4500°F *** Trademark of Union Carbide Co.

Tunasten 5000°F **** Trademark of International Nickel Co.

9 ****+ Trademark of Kanthal Corp.

Thermistors

As resistance temperature devices (RTD), thermistors provide
a direct indication of absolute temperature. They do not need
cold junction compensation. They are excellent for low tem-
perature measurements (-450°F) and to a high temperature of
about 600°F, above which they decrease in stability. Their
sensing area is small and their low mass (unless sheathed)
allows a fairly fast response time of measurement.

Thermistors exhibit very high sensitivity and may change
resistance 10 million to one over the span of -100 to +400°C
where a platinum RTD would only change resistance by a 4:1
ratio over the same span. A thermocouple’s output over its
entire temperature range will change only 10 or 15 to 1.
Compared with thermocouple accuracies of a few degrees
and RTD accuracy of possibly a tenth of a degree, thermistor
offer accuracies of +.01°C over narrow temperature spans.

Efforts have been made recently to overcome their
extreme nonlinearity by increasing the number of elements in
the measuring network. With three thermistor networks, the
linearity has been improved and the temperature span
widened.

With curve matched and selected units, thermistor inter-
changeably has yielded accuracies of +0.2°C over wider tem-
perature ranges. Their low cost makes them attractive in
volume applications such as the automotive industry and for
refrigeration controls. Their upper temperature limit (600°F)
effectively precludes them from use in the power, chemical
and metal process industries. They are widely used in tem-
perature controllers for copiers, air conditioning, photography,
and other limited applications.
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Temperature Sensor Technology

Types of Sensors

There are three basic types of temperature sensors common-
ly used today: Thermistors, Thermocouples and Platinum
RTDs. Listed below in tabular format are the important fea-
tures of each of these devices.

In general, thermocouples provide the most economical
means of measurement over the widest temperature detectors
which include both thermistors and platinum RTDs will, in gen-
eral, provide a more accurate means of absolute temperature
measurement. This is true, however, over narrow temperature
ranges.

Thermocouples

Thermocouples (T/C) are practically the only option available
today to measure temperatures in the range from +1200°F to
+5000°F.

When using and selecting thermocouples, it is very impor-
tant to consider the atmosphere, environment, (how corrosive,
how much pressure or vacuum, reducing or oxidizing atmos-
phere), as well as the temperature being measured. These
and other factors not only affect the choice of material used for
insulation, wire size, wire insulation and sheaths, but also may
determine the construction of the sensor.

Most thermocouples are physically mounted in stainless
steel (type 304 or 316) sheaths, approximately 0.25 inch diam-
eter. They are mineral insulated inside and hendable to differ-
ent shapes. External lead wire insulation includes teflon,
micatemp and ceramic beads or cloth. Wire sizes used
depend on the sheath diameter and other factors. Larger
diameters (from 12-16 gauge) are often used in open or
exposed junction configurations. Larger diameter wires are
also required to operate at higher temperatures.

The following tables show the maximum operating tem-
peratures for thermocouples and their related components.

Comparison of Temperature Sensors

Specification Platinum RTD** Thermocouple Thermistor
Typical -320°F -320°F -150°F
Operating to to to
Temperature +1200°F +2300°F +300°F
Range
Accuracy -40 to 212°F:+0.5°F 32 to 530°F:+1 '2°F to +4°F -40 to 2121°F:+0.5°F
Interchangeability 212 to 932°F:+3°F 530 to 2300°F:= - to + %" degrades rapidly

932 to 1200°F:+3.75°F over 212°F
Typical 0.21 mV/°F 0.02 mV/°F 2 mV/I°F
Sensitivity at 32°F with bridge with bridge
Stability +0.01% for 5 Years 1 to 2°F per year +0.2 to 0.5°F per year
Repeatability 0.05°F 2 to 4°F 0.2to 1°F
Linearity GOOD AVERAGE POOR
Size (Min.) 0.125" 0.015” 0.100”
Diameter diameter diameter

Time Response 2-5/secs. 2-5/secs. 1-2/secs.
Remarks Best for accuracy & Wide range, economical, limited High sensitivity

stability over wide Low signal-level on temp., poor linearity

temp. range Not best accuracy

* % of measuring reading.

** Industrial grade, 100 ohms, at 0°C, at 0°C, with 1.0 milliampere excitation.

Reprinted Courtesy of Analogic Corporation

In addition, thermocouples require a reference junc-
tion. The output voltage of a T/C is approximately proportional
to the temperature difference between the measuring (hot)
junction and the reference (cold) junction. This constant of
proportionality is known as the Seebeck Coefficient and
ranges from 5 to 50V/°C for commonly used thermocouples.
The best way to know the temperature at the reference junc-
tion is to keep this junction in an ice bath resulting in zero out-

put voltage of 0°C (32°F), A more convenient approach used
in electronic instruments is known as cold junction compensa-
tion. This technique adds a compensating voltage to the ther-
mocouple’s output so that the reference junction appears to be
at 0°, independent of the actual temperature. If this compen-
sating voltage is proportionality as the thermocouple, changes
in ambient temperature will have no effect on output voltage.

Table 1 Table 2
Sheath and Wire Sizes Thermocouples Max. Operating Temp.
Sheath Diameter Wire Diameter Thermocouples Max. Temperature (F°)
Fractions inches Inches mm Gauge J Iron Constantan 2192°F
ha 0.062 0.01t00.018 | 0.2t00.32 | 28-32 *K Chromel Alumel TM 2501°F
' 0.125 0.016t00.02 | 0.4t00.8 | 24-36 Egzppef ?gns'famfin 178532;';
3 0.1 88 0‘032 08 2 rome onstantan
‘?a 0.250 | 0.032t0 0.040 | 0.810 1.0 18-20 R/S Platinum Rhodium s214F
. : : : . : B Platinum Rhodium 3308°F
C Tungsten Rhenium 5000°F
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Thermocouple Wire Specifications

ANSI Color Code for Thermocouple and Thermocouple Extension Wire
ANSI Thermocouple Wire Color T/C extension Wire Color
Type Wire Alloys Polarity Individual Overall Individual Overall
T Copper +TP Blue Brown Blue Blue
Constantan -TN Red Red
J Iron +JP White Brown White Black
Constantan -Jn Red Red
E Chromel +EP Purple Brown Purple Purple
Constantan -EN Red Red
K Chromel +KP Yellow Brown Yellow Yellow
Alumel -KN Red Red
R | Platinum 13% Rhodium +RP Black Green
Platinum -RN Red
S | Platinum 10% Rhodium +SP Black Green
Platinum -SN Red
B | Platinum 30% Rhodium +BP Grey Grey
Platinum 6% Rhodium -BN Red
Bare Thermocouple Wire Approximately Weight feet/lb.
Wire | Wire Tyvpe J Type K Type T Type E
Ga | Size | Iron+ | Constantan- | Chromel+ | Alumel- |Copper+| Constantan- | Chromel+|Constantan-
B&S | Dia. | JpP JN KP KN TP N EP EN
6 162 | 14.2 12.6 13 13 12.6 12.6 13 12.6
7 144 | 18.0
8 128 | 22.8 20.2 21 21 19.8 20.2 21 20.2
14 064 | 91.2 80.9 83 83 80.5 80.9 83 80.9
16 .050 144 127 130 130 128 127 130 127
18 .040 | 233 207 212 212 203 207 212 207
20 |.032 | 365 324 331 331 324 324 331 324
24 .020 925 821 838 838 820 821 838 821
26 |.015 | 1478 1312 1340 1340 1299 1312 1340 1312
28 .012 | 2353 2089 2130 2130 2062 2089 2130 2089
30 .010 | 3736 3316 3370 3370 3294 3316 3370 3316
36 .005 |14940 13260 13500 13500 13250 13260 13500 13260
Nominal Thermocouple Resistance Ohms per Double Foot @ 68°F (20°C)
Wire | Wire ANSI Types
Sa | Jize J K T s R B
6 162 014 .023 012 027 007 .007 .008
*7 144 .021
8 128 022 .036 .019 .044 010 010 013
14 .064 .089 147 074 176 044 044 054
16 .050 A4 232 117 277 .069 .069 .086
18 .040 229 377 .190 .450 112 113 .139
20 032 357 588 297 702 75 178 218
24 |.020 .905 1.488 .754 1.778 449 453 .550
26 .015 1.441 2.450 1.200 2.840 701 .708 875
28 .012 2.297 3.580 1.920 4.330 1.062 1.073 1.392
30 .010 3.650 6.020 2.940 7.190 1.794 1.813 2.213
36 .005 14.660 24.080 12.220 28.800 7.150 7.226 8.897

American
Wire Size
Gauge Dia.
(AWG) Inches
7/0 —
6/0 0.5800
5/0 0.5165
4/0 0.4600
3/0 0.4096
2/0 0.3648
1/0 0.3249
1 0.2893
2 0.2576
3 0.2294
4 0.2043
5 0.1819
6 0.1620
7 0.1443
8 0.1285
9 0.1144
10 0.1019
11 0.0907
12 0.0808
13 0.0720
14 0.0641
15 0.0571
16 0.0508
17 0.0453
18 0.0403
19 0.0359
20 0.0320
21 0.0285
22 0.0253
23 0.0226
24 0.0201
25 0.0179
26 0.0159
27 0.0142
28 0.0126
29 0.0113
30 0.0100
31 0.00893
32 0.00795
33 0.00708
34 0.00630
35 0.00561
36 0.00500
37 0.00445
38 0.00396
39 0.00353
40 0.00314
M 0.00280
42 0.00249
43 0.00222
44 0.00198
45 0.00176
46 0.00157
47 0.00140
48 0.00124
49 0.00111
50 0.00099
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Thermocouple Wire Specifications

Selection and Use of Thermocouple
and Thermocouple Extension Wire

Thermocouple wire can be fabricated into accurate and
dependable thermocouples by joining the thermoelements
together at the sensing end. Thermocouple wire or thermo-
couple extension wire must be used to extend thermocouples
to indication or control instrumentation. The conditions of mea-
surement determine the type of thermocouple wire and insu-
lation to be used. Temperature range, environment, protection,
insulation requirements, response and service life should be
considered. The following parameters serve as a guide to the

selection of wire. For basic application study refer to Maelin lit-
erature “Applying the Systems Concept to Thermocouple
Installations” an ISA reprint.

Temperature Limits for Thermocouple Wire

Temperature limits for standard thermocouples that are
protected with a closed end protecting tube are shown. These
limits are suggested for continuous temperature sensing
where insulation is not a factor. For unprotected thermocou-
ples where fast response is required, these limits should be
reduced for equivalent service life.

Upper Temperature Limits for Thermocouples

Thermocouple Type ANSI WIRE GAUGE (AWG)
SQ:IZ%L 8 GAL 14 GAL 20 GAL 24 GAL 30 GAL
Copper-Constantan T 370°C (700°F) | 260°C (500°F) | 200°C (400°F) 150°C (300°F)
*Iron-Constantan J 760°C (1400°F) | 600°C (1100°F) 500°C (900°F) 370°C (700°F) 320°C (600°F)
Chromel™-Constantan E 870°C (1600°F) | 650°C (1200°F) | 550°C (1000°F) 430°C (B0OO°F) 430°C (800°F)
Chromel™-Alumel™ K 1260°C (2300°F) | 1100°C (2000°F) | 1000°C (1800°F) | 870°C (1600°F) 760°C (1400°F)
Nicrosil-Nisil N 1260°C (2300°F) | 1100°C (2000°F) | 1000°C (1800°F) | 870°C (1600°F) | 760°C (1400°F)
Platinum-10% Rhodium S 1480°C (2700°F)
Platinum-13% Rhodium R 1480°C (2700°F)
Platinum-30% vs. 6% Rhodium B 1700°C (3100°F)
Tungsten-26% Rhenium WR= 2300°F (4200°F)
Tungsten-3% vs. 256% Rhenium W3= 2300°F (4200°F)
Tungsten-5% vs. 26% Rhenium W5= 2300°F (4200°F)

* Magnetic ™ Trade Mark Hoskins Mfg. Co. = Not ANS| Symbol
Insulation Characteristics
insu. Insufation Description Continuous Use Single Exposure Moisture Abrasicn
Code Individual/Overall Temperature Limits | Temperature Limit Resistance Resistance
601 PVC/PVC -20 to +221°F 221°F Excellent Good
603 PVC Rip Cord -29 to +105°C 105°C ” "
605 Polyvinyl/Polyvinyl -20 to +176°F 176°F Excellent Good
Twisted & Shielded -29 to 80°C 80°C Excellent Good
606 Nylon/Nylon 350°F -~ Fair Excellent
607 |Teflon on Singles (FEP) 400°F 600°F Excellent Excellent
608 | Teflon/Teflon (FEP ext.) 204°F 316°C " ”
609 Teflon/Teflon -90 to 500°F 600°F Excellent Very Good
TFE Tape -68 to 260°C 316°C ” i
610 Teflon/Teflon FEP 400°F 600°F Excellent Excellent
Twisted & Shielded 204°C 316°C " i
611 TFE, Synthetic Fiber/ 500°F 700°F Good Good
Synthetic Fiber 260°C 371°C " "
612 FEP, Fiberglass/ 400°F 600°F Good Good
Fiberglass 204°C 316°C " ”
618 Ceramic Fiber/ 2600°F 2600°F Fair Fair
Ceramic Fiber 1430°C 1430°C " "
620 Vitreous Silica Fiber/ 1600°F 2000°F Fair Fair
Vitreous Silica Fiber 871°C 1093°C " "
622 High Temp. Glass/ 1300°F 1600°F Fair Fair
High Temp. Glass 704°C 871°C ” ”
623 High Temp. Fiberglass 1300°F 1300°F Fair Fair
Twisted 482°C 538°C ” i
628 Fiberglass/Fiberglass 900°F 1000°F Good to 400°F Fair
482°C 528°C (204°C) ”
S SS Overbraid - - - Excallent
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Dimensions of Steel Tubing

Outside Wall Inside Flow
Diameter Thickness Diameter Area

(in) (mm) (in) (mm) {mm) (m?)
1/8 3.18 0.028 0.71 1.75 2.413 x 10
0.032 0.81 1.55 1.885 x 10
0.035 0.89 1.40 1.533x 10
3/16 4.76 0.032 0.81 3.14 7.729 x 10
0.035 0.89 2.98 6.996 x 10~
1/4 6.35 0.035 0.89 4.57 1.642x 10°®
0.049 1.24 3.86 1171 x 10
0.065 1.65 3.05 7.297 x 10°®
3/16 7.94 0.035 0.89 6.16 2.979 x 10°®
0.049 1.24 5.45 2.331 x10°®
0.065 1.65 4.64 1.688 x 10~
3/8 9.53 0.035 0.89 7.75 4.714 x 10°®
0.049 1.24 7.04 3.888 x 10°
0.065 1.65 6.22 3.042x 10
1/2 12.70 0.035 0.89 10.92 9.365 x 10°°
0.049 1.24 10.21 8.189 x 10°®
0.065 1.65 9.40 6.937 x 10
0.083 2.1 8.48 5.652 x 10
5/8 15.88 0.035 0.89 14.10 1.561 x 10™
0.049 1.24 13.39 1.408 x 10
0.065 1.65 12.57 1.241 x 107
0.083 2.1 11.66 1.068 x 10
3/4 19.05 0.049 1.24 16.56 2.154 x 10
0.065 1.65 15.75 1.948 x 10
0.083 2.1 14.83 1.728 x 10
0.109 2.77 13.51 1.434 x 107
7/8 22.23 0.049 1.24 19.74 3.059 x 10~
0.065 1.65 18.92 2.812x 10~
0.083 2.1 18.01 2,547 x 107
0.109 2.77 16.69 2.187 x 10~
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Commercial Wrought Steel Pipe Data (ANSI B36.10)
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Nominal Wall
Pipe Size 0.D. Thickness 1.D. Flow Area
mm inches inches mm inches inches mm? sq in
2 350 14 14 6.35 0.250 13.5 92200 143
% 400 16 16 6.35 0.250 15.5 121900 189
D 450 18 18 6.35 0.250 17.5 155500 241
E 500 20 20 6.35 0.250 19.5 192900 299
n 600 24 24 6.35 0.250 235 280000 434
750 30 30 7.92 0.312 29.4 437400 678
200 8 8.63 6.35 0.250 8.13 33500 51.9
250 10 10.8 6.35 0.250 10.3 53200 82.5
S 300 12 12.8 6.35 0.250 12.3 76000 117.9
o 350 14 14.0 7.92 0.312 13.4 90900 141
3 400 16 16.0 7.92 0.312 15.4 120000 186
2 450 18 18.0 7.92 0.312 17.4 152900 237
& | 500 20 20.0 9.53 0.375 19.3 187700 291
600 24 24.0 9.53 0.375 23.3 274200 425
750 30 30.0 12.70 0.500 29.0 426400 661
200 8 8.63 7.04 0.277 8.07 33000 51.2
250 10 10.8 7.80 0.307 101 52000 80.7
o 300 12 12.8 8.38 0.330 12.1 74200 115
‘; 350 14 14.0 9.53 0.375 13.3 89000 138
'%'3 400 16 16.0 9.53 0.375 15.3 118000 183
2 450 18 18.0 11.13 0.438 17.1 148400 230
8 500 20 20.0 12.70 0.500 19.0 183200 284
600 24 24.0 14.27 0.562 22.9 265100 411
750 30 30.0 15.88 0.625 28.8 418700 649
15 'z 0.84 2.77 0.109 0.622 190 0.304
20 s 1.05 2.87 0.113 0.824 340 0.533
25 1 1.32 3.38 0.133 1.05 550 0.864
32 14 1.66 3.56 0.140 1.38 970 1.50
40 1'/2 1.90 3.68 0.145 1.61 1300 2.04
50 2 2.38 3.91 0.154 2.07 2150 3.34
5 65 2'/2 2.88 5.16 0.203 2.47 3100 4.79
: 80 3 3.50 5.49 0.216 3.07 4700 7.39
3 100 4 4.50 6.02 0.237 4.03 8200 12.7
B 150 6 6.63 7.1 0.280 6.07 18600 28.9
5 200 8 8.63 8.18 0.322 7.98 32200 50.0
@ 250 10 10.8 9.27 0.365 10.02 50900 78.9
300 12 12.8 10.31 0.406 11.9 72200 112
350 14 14.0 11.13 0.438 13.1 87100 135
400 16 16.0 12.70 0.500 15.0 114200 177
450 18 18.0 14.27 0.562 16.9 144500 224
500 20 20.0 15.06 0.593 18.8 179300 278
600 24 24.0 17.45 0.687 22.6 259300 402
*Standard wall pipe same as Schedule 40 through 10" size. 12" size data follows.
300 12 12.8 9.53 0.375 12.00 72900 113




Commercial Wrought Steel Pipe Data (ANSI B36.10) (continued)

Nominal Wall
Pipe Size 0.D. Thickness LD. Flow Area
mm inches inches mm inches inches mm? sqin
15 Ve 0.84 3.73 0.147 0.546 150 0.234
20 3/a 1.05 3.91 0.154 0.742 280 0.433
25 1 1.32 4.55 0.179 0.957 460 0.719
32 114 1.66 4.85 0.191 1.28 820 1.28
40 1'/2 1.90 5.08 0.200 1.50 1140 1.77
5 50 2 2.38 5.54 0.218 1.94 1900 2.95
© 65 2' 2.88 7.01 0.276 2.32 2700 4.24
% 80 3 3.50 7.62 0.300 2.90 4200 6.51
T 100 4 4.50 8.56 0.337 3.83 7400 11.5
5 150 6 6.63 10.97 0.432 5.76 16800 26.1
n 200 8 8.63 12.70 0.500 7.63 29500 45.7
250 10 10.8 15.06 0.593 9.56 46300 71.8
300 12 12.8 17.45 0.687 11.4 65800 102
350 14 14.0 19.05 0.750 12.5 79300 123
400 16 16.0 21.41 0.843 14.3 103800 161
450 18 18.0 23.80 0.937 16.1 131600 204
500 20 20.0 26.16 1.03 17.9 163200 253
600 24 24.0 30.99 1.22 2186 235400 365
15 2 0.84 475 0.187 0.466 110 0.171
20 3a 1.05 5.54 0.218 0.614 190 0.296
25 1 1.32 6.35 0.250 0.815 340 0.522
32 174 1.66 6.35 0.250 1.16 680 1.06
40 12 1.90 7.14 0.281 1.34 900 1.41
50 2 2.38 8.71 0.343 1.69 1450 2.24
o 65 22 2.88 9.53 0.375 2.18 2300 3.55
S 80 3 3.50 11.13 0.438 2.62 3500 5.41
% 100 4 4.50 13.49 0.531 3.44 6000 9.28
3 150 6 6.63 18.24 0.718 5.19 13600 211
5 200 8 8.63 23.01 0.906 6.81 23500 36.5
w 250 10 10.8 28.70 1.13 8.50 36600 56.8
300 12 12.8 33.27 1.31 10.1 51800 80.5
350 14 14.0 35.81 1.41 11.2 63400 98.3
400 16 16.0 40.39 1.59 12.8 83200 129
450 18 18.0 45.21 1.78 14.4 105800 164
500 20 20.0 50.04 1.97 16.1 130900 203
600 24 24.0 59.44 2.34 19.3 189000 293
15 fo 0.84 7.47 0.294 0.252 30 0.050
o 20 34 1.05 7.82 0.308 0.434 90 0.148
5 25 1 1.32 9.09 0.358 0.599 180 0.282
a—-‘; 32 14 1.66 9.70 0.382 0.896 400 0.830
o 40 1'/2 1.90 10.16 0.400 1.10 610 0.950
= 50 2 2.38 11.07 0.436 1.50 1140 1.77
l:; 65 22 2.89 14.02 0.552 1.77 1600 2.46
) 80 3 3.50 15.24 0.600 2.30 2700 4.16
3 100 4 4.50 17.12 0.674 3.15 5000 7.80
= 150 6 6.63 21.94 0.864 4.90 12100 18.8
200 8 8.63 22.22 0.875 6.88 23900 37.1
*Extra strong pipe same as Schedule 80 through 8" size, 10" & 12" size data follows.
250 10 10.8 12.70 0.500 9.75 48200 747
300 12 12.8 12.70 0.500 11.8 69700 108
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Size Table

1. ANSI Type Flange (150 Ib)

[P
X ——g—
r I i
] v, R [»] !
% T % C |v Y @3;: E:/i/ —r c |y
0 | o} i ! 8- J
THREADED SLIP-ON-WELDING [ o |
SOCKET-WELDING(4 TO 3 ONLY}
f= X
X A
: J
3 Z 3 ¢’ 7%, | ° b / B8 1Y
1/ R/ N wind
0 ' 0 LN
LAPPED BLIND WELDING NECK
Dimensions of class 150 steel flanges
1 2 3 4 5 6 7 8 9 10 1 12 13 14
Length Through Hub Bore
Hub Corner
Outside |Thickness Diameter| Threaded Thread Welding |Radius of
Nominal |Diameter of Diameter Beginning| Slip-On Length | Slip-On Neck | Bore of | Depth
Pipe of Flange | of Hub pf Chamfer| Socket Welding | Threaded| Socket | Lapped | Socket | Lapped of
Size Flange Min. Welding | Welding | Lapped | Neck Min. | Welding | Min. Welding | Flange | Socket
Neck Min. and Pipe
e} C X A Y Y Y T B B B r D
fa 3.50 0.44 1.19 0.84 0.62 0.62 1.88 0.62 0.88 0.90 0.62 0.12 0.38
s 3.88 0.50 1.50 1.05 0.62 0.62 2.06 0.62 1.09 1.1 0.82 0.12 0.44
1 4.25 0.56 1.94 1.32 0.69 0.69 219 0.69 1.36 1.38 1.05 0.12 0.50
1 4.62 0.62 2.31 1.66 0.81 0.81 2.25 0.81 1.70 1.72 1.38 0.19 0.56
1'% 5.00 0.69 2.56 1.90 0.88 0.e8 2.44 0.88 1.95 1.97 1.61 0.25 0.62
2 6.00 0.75 3.06 2.38 1.00 1.00 2.50 1.00 2.44 2.46 2.07 0.31 0.69
2 7.00 0.88 3.56 2.88 1.12 1.12 2.75 1.12 2.94 2.97 2.47 0.31 0.75
3 7.50 0.94 4.25 3.50 1.19 1.19 2.75 1.19 3.57 3.60 3.07 0.38 0.81
3 8.50 0.94 4.81 4.00 1.25 1.25 2.81 1.25 4.07 4.10 3.55 0.38 -
4 9.00 0.94 5.31 4.50 1.31 1.31 3.00 1.31 4,57 4.60 4.03 0.44 -
5 10.00 0.94 6.44 5.56 1.44 1.44 3.50 1.44 5.66 5.69 5.056 0.44 -
6 11.00 1.00 7.56 6.63 1.56 1.56 3.50 1.56 6.72 6.75 6.07 0.50 -
8 13.50 1.12 9.69 8.63 1.75 1.75 4.00 1.75 8.72 8.75 7.98 0.50 -
10 16.00 1.19 12.00 10.75 1.94 1.94 4.00 1.94 10.88 10.92 10.02 0.50 -
12 19.00 1.25 14.38 12.75 2.19 2.19 4.50 219 12.88 12.92 12.00 0.50 -
14 21.00 1.38 15.75 14.00 2.25 3.12 5.00 2.25 14.14 14.18 To be 0.50 -
16 23.50 1.44 18.00 16.00 2.50 3.44 5.00 2.50 16.16 16.19 |Specified| 0.50 -
18 25.00 1.56 19.88 18.00 2.69 3.81 5.50 2.69 18.18 18.20 by 0.50 -
20 27.50 1.69 22.00 20.00 2.88 4.06 5.69 2.88 20.20 20.25 pur- 0.50 -
24 32.00 1.88 26.12 24.00 3.25 4.38 6.00 3.25 24.25 24.25 chaser 0.50 -
Notes: (1) All dimensions are given in inches.
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Size Table

2. ANSI Type Flange (300 Ib)

X X 8
—° — 7 o ¥ T
(7 t V {/ I (-..__: //’ 1 I % C I
T c Y
— B . % / i "_:_"] |
. 0 ! 0 - SOCKET-WELDING (  TO 3 ONLY) '
THREADED SLIP-ON-WELDING X
A
X
8 &
2 D : N
7 b ;
0 BLIND )
LAPPED WELDING NECK
Dimensions of class 300 steel flanges
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Length Through Hub Bore
Hub Corner
Outside | Thick- Diameter [Threaded Thread | Slip-On Welding |Radius of | Counter
Nominal | Diam. |ness of | Diam- [Beginning| Slip-On Length | Socket Neck | Bore of | Bore Depth
Pipe | eterof | Flange | eter of |of Chamfer| Socket Welding | Thread- |Welding | Lapped | Socket | Lapped [Threaded| of
Size | Flange | Min. Hub | Welding | Welding | Lapped | Neck |[ed Min. | Min. Min. |Welding | Flange | Flange | Socket
Neck and Pipe| Min.
0 C X A Y Y Y T B B B r Q D
2 3.75 0.56 1.50 0.84 0.88 0.88 2.06 0.62 0.88 0.90 0.62 0.12 0.93 0.38
s 4.62 0.62 1.88 1.05 1.00 1.00 2.25 0.62 1.09 1.1 0.82 0.12 1.14 0.44
1 4.88 0.69 2.12 1.32 1.06 1.06 2.44 0.69 1.36 1.38 1.05 0.12 1.41 0.50
1 5.25 0.75 2.50 1.66 1.06 1.06 2.56 0.81 1.70 1.72 1.38 0.19 1.76 0.56
1'% 6.12 0.81 2.75 1.90 1.18 1.18 2.69 0.88 1.95 1.97 1.61 0.25 1.99 0.62
2 6.50 0.88 3.31 2.38 1.31 1.31 2.75 1.12 2.44 246 2,07 0.31 2.50 0.69
2/ 7.50 1.00 3.94 2.88 1.50 1.50 3.00 1.25 2.94 2.97 247 0.31 3.00 0.75
3 8.25 1.12 4.62 3.50 1.69 1.69 3.12 1.25 3.57 3.60 3.07 0.38 3.63 0.81
3 9.00 1.19 5.256 4.00 1.75 1.75 3.19 1.44 4.07 4.10 3.55 0.38 413 -
4 10.00 1.25 5.75 4.50 1.88 1.88 3.38 1.44 4.57 4.60 4.03 .044 4.63 -
5 11.00 1.38 7.00 5.56 2.00 2.00 3.88 1.69 5.66 5.69 5.05 0.44 5.69 -
6 12.50 1.44 8.12 6.63 2.06 2.06 3.88 1.81 6.72 6.75 6.07 0.50 6.75 -
8 15.00 1.62 10.25 | 8.63 244 2.44 4.38 2,00 8.72 8.75 7.98 0.50 8.75 -
10 17.50 1.88 12.62 | 10.75 2.62 3.75 4.62 2.19 10.88 | 10.92 | 10.02 0.50 10.88 -
12 20.50 2.00 1475 | 1275 2.88 4.00 5.12 2.38 12.88 12.92 | 12.00 0.50 12.94 —
14 23.00 212 16.75 | 14.00 3.00 4.38 5.62 2.50 14.14 14.18 0.50 14.19 -
16 25.50 2.25 19.00 | 16.00 3.25 4,75 5.75 2.69 16.16 | 16.19 | To be 0.50 16.19 -
18 28.00 | 2.38 | 21.00 | 18.00 3.50 5.12 6.25 2.75 18.18 | 18.20 [specified| 0.50 18.19 -
20 30.50 2.50 23.12 | 20.00 3.75 5.50 6.38 2.88 20.20 | 20.25 | by pur- 0.50 20.19 -
24 36.00 2,75 27.62 | 24.00 4.19 6.00 6.62 325 2425 | 24.25 | chaser 0.50 24.19 -

Notes: (1) All dimensions are given in inches.
(2} For machining tolerances see ANSI Standard B 16.5 - Latest Addition
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Glossary"

Globe Valve Nomenclature

Bonnet: A valve pressure retaining boundary which may guide the stem and contain
the packing box and seal. The major part of the bonnet assembly, excluding the
sealing means. (This term is often used in referring to the bonnet and its included
packing parts. More properly, this group of component parts should be called the
Bonnet Assembly.)

Bonnet Assembly: (Commonly Bonnet, more properly Bonnet Assembly): An
assembly including the part through which a vaive plug stem moves and a means for
sealing against leakage along the stem. It usually provides a means for mounting the
actuator.

Cage: A hollow cylindrical trim element that is a guide to align the movement of a
valve plug with a seat ring. The cage may also retain the seat ring in the valve body.
(The walls of the cage have openings which usually determine the flow characteristic
of the control valve.)

Cage Guided Valve: A type of valve which uses a cage for plug guiding and
alignment. See Cage.

Extension Bonnet: A bonnet with an extension between the packing box and bonnet
flange for hot or cold service.

Globe Valve: A valve construction style with a linear motion flow controlling member
with one or more ports, normally distinguished by a globular-shaped cavity around
the port region. Two categories are commonly recognized depending on the method
of plug guiding; cage guided and stem or plug guided.

Guide Bushing: A bushing in a bonnet, bottom flange, or body to align the movement
of a valve plug with a seat ring.

Isolating Valve: A hand-operated valve between the packing lubricator and the
packing box to shut off the fluid pressure from the lubricator.

Packing Box (Assembly): The part of the bonnet assembly used to seal against
leakage around the valve plug stem. Included in the complete packing box assembly
are various combinations of some or all of the following component parts: Packing,
Packing Follower, Packing Nut, Lantern Ring, Packing Spring, Packing Flange,
Packing Flange Studs or Bolts, Packing Flange Nuts, Packing Ring, Packing Wiper
Ring, Felt Wiper Ring.

Packing Lubricator: An optional part of the bonnet assembly used to inject lubricant
into the packing box.

Port: A fixed opening, normally the inside diameter of a seat ring, through which fluid
passes.

Retaining Ring: A split ring that is used to retain a separable flange on a valve body.

Seat: That portion of the seat ring or valve body which a valve plug contacts for
closure.

Seat Ring: A separate piece inserted in a valve body to form a valve body port. It
generally provides a seating surface for the closure member.

1. Many of the cefinitions containec herein are either direct quotations of or derived from the Instrument Society of America’s ANSI Approved
Standard S75.05 - Controi Vaive Terminology. Copyright © ISA 1986. Reproduced herein by permission.



Separable Flange: A flange which fits over a valve body flow connection. It is
generally held in place by means of a retaining ring.

Stem: See Valve Plug Stem.

Stem Connector: A two piece clamp which connects the actuator stem to the valve
plug stem.

Stem or Plug-Guided Valve: A valve whose plug is guided by a bushing surrounding
the plug or the stem (as opposed to cage guiding).

Trim: The internal parts of a valve which are in flowing contact with the controlled
fluid. (In a globe valve body, trim would typically include valve plug, seat ring, cage,
stem, and stem pin.)

Trim, Anti-Cavitation: Trim which is specifically designed to eliminate or reduce
cavitation and cavitation damage in a control valve. A common approach uses a
specially designed cage to maintain high pressures within the valve to prevent the
liquid from cavitating.

Trim, Balanced: Trim which uses some design technique to equalize the forces of the
flowing media on the bottom and the top of the plug. This technique reduces the
actuator force necessary to throttle and seat the plug.

Trim, Noise Abatement: Trim which is specifically designed to eliminate or reduce
control valve noise due to turbulence associated with high velocity flow. A common
approach uses a slotted or drilled hole cage to reduce flowstream turbulence.

Trim, Reduced Capacity: A valve trim package which provides a smaller than
standard port diameter to reduce capacity of the valve. Often used in startup
situations when increased capacity at a later date is anticipated.

Trim, Soft-seated: Globe valve trim with an elastomer, plastic, or other readily
deformable material used as an insert, either in the valve plug or seat ring, to provide
very tight shutoff with minimal actuator force.

Valve Body: A housing for internal parts having inlet and outlet flow connections.
Among the most common valve body constructions are: a) Single-ported valve bodies
having one port and one valve plug, b) Double-ported valves bodies having two ports
and one valve plug, c) Two-way valve bodies having two flow connections, one inlet
and one outlet, d) Three-way valve bodies having three flow connections, two of
which may be inlets with one outlet (for converging or mixing flows), or one inlet and
two outlets (for diverging or diverting flows). (The term Valve Body, or even just Body,
frequently is used in referring to the vaive body together with its bonnet assembly and
included trim parts. More properly, this group of components should be called the
Valve Body Assembly).

Valve Body Assembly: (Commonly Valve Body or Body, more properly Valve Body
Assembly): An assembly of a bedy, bonnet assembly, bottom flange (if used), and
trim elements. The trim includes the valve plug which opens, closes, or partially
obstructs one or more ports.

Valve Plug: A movable part which provides a variable restriction in a port.

Valve Plug Stem: The rod or shaft which connects the actuator to the plug.
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Rotary-Shaft Valve Nomenclature

Ball, Full: The flow-controlling member of rotary-shaft control valves utilizing a
complete sphere with a flow passage through it.

Ball, V-notch: The flow-controlling member for a popular style of throttling ball valve.
The V-notch ball includes a polished or plated partial-sphere surface that rotates
against the seal ring throughout the travel range. The V-shaped notch in the ball
permits wide rangeability and produces an equal percentage flow characteristic.

Ball Segment, Eccentric: The flow controlling member of the eccentric rotary plug
valve. Because of its eccentric action, it clears its seat soon after opening. This
results in longer life, especially in erosive services, and reduces the actuator force
required to operate the valve.

Note

The balls mentioned above, and the disks which follow, perform a function
comparable to the valve plug in a globe-style control valve. That is, as they rotate
they vary the size and shape of the flowstream by opening more or less the seal
area to the flowing fluid.

Disk, Conventional: The flow-controlling member used in the most common varieties
of butterfly rotary valves. High dynamic torques normally limit conventional disks to
80 degrees maximum rotating in throttling service.

Disk, Dynamically Designed: A butterfly valve disk contoured to reduce dynamic
torque at large increments of rotation, thereby making it suitable for throttling service
with up to 90 degrees of disk rotation.

Disk, Eccentric: Common name for valve design in which the positioning of the valve
shaft/disk connections causes the disk to take a slightly eccentric path on opening.
(This allows the disk to be swung out of contact with the seal as soon as it is opened,
thereby reducing friction and wear.) This design is also commonly referred to as a
high performance butterfly valve (HPBV).

Flangeless Body: Body style common to rotary-shaft control valves. Flangeless
bodies are held between ANSI-ciass flanges by long through-bolts. (Sometimes also
called wafer-style valve bodies.)

Flow Ring: Heavy-duty ring used in place of ball seal ring for V-notch rotary valves in
severe service applications where some leakage can be tolerated.

High Performance Butterfly Valve (HPBV): See Disk, Eccentric.
Plug, Eccentric: See Ball, Eccentric Segment

Reverse Flow: Flow of a fluid in the opposite direction from that normally considered
the standard direction. (Some rotary-shaft control valves, such as conventional-disk
butterfly valves, are capable of handling flow equally well in either direction. Other
rotary designs may require modification of actuator linkage to handle reverse flow.
Capacity and allowable working pressures are often lowered to maintain allowable
leakage limits with flow in the reverse direction.)

Rotary-Shaft Control Valve: A valve style in which the flow closure member (full ball,
partial ball, or disk) is rotated in the flowstream to modify the amount of fluid passing
through the valve.



Seal Ring: The portion of a rotary-shaft control valve assembly corresponding to the
seat ring of a globe valve. Positioning of the disk or ball relative to the seal ring
determines the flow area and capacity of the unit at that particular increment of
rotational travel. As indicated above, some seal ring designs permit bi-directional
flow.

Shaft: The portion of a rotary-shaft control valve assembly corresponding to the valve
stem of a globe valve. Rotation of the shaft positions the disk or ball in the flowstream
and thereby controls the amount of fluid which can pass through the valve.

Shim Seals: Thin, flat, circular metal gaskets, usually 0.005-inch (0.125 mm} thick,
used in varying numbers to adjust seal deflection in V-notch ball rotary control valves.
(Adding more shim seals reduces the amount of seal deflection; reducing the number
of shim seals used increases the amount of seal deflection obtained.)

Standard Flow: For those rotary-shaft control valves having a separate seal ring or
flow ring, the flow direction in which fluid enters the valve body through the pipeline
adjacent to the seal ring and exits from the side opposite the seal ring. (Sometimes
called Forward Flow. See also Reverse Flow.)

Venturi-Ball: The spherically (ball) shaped closure member of a reduced port ball
valve.

Wafer-Style Valve Body: A flangeless type of butterfly or gate, short face-to-face,
valve body. Also called a flangeless valve body; it is clamped between pipeline
flanges.

Control Valve Attributes, Specifications, and
Applications Terminology

Actuator: A device which supplies force and motion to the valve closure member
Block Valve: An isolating valve, often a butterfly valve, used to create a bypass
around the control valve. A bypass is frequently created so that service may be
performed on the control valve without shutting down the process.

Cavitation: In liquid service, the noisy and potentially damaging phenomenon that
accompanies vapor cavity bubble formation and collapse in the flowstream.

Capacity: Rate of flow through a valve under stated conditions.

Clearance Flow: That flow below the minimum controllable flow with the valve plug
not seated.

Closure Member: A moveable part of the valve which is positioned in the flow path to
modify the rate of flow through the valve.

Control Valve: A power operated device which modifies the fluid flow rate in a
process control system. It consists of a valve connected to an actuator mechanism
that is capable of changing the position of a flow controlling element in the valve in
response to a signal from the controlling system.

Corrosion: The damaging effects of hostile media on control valve components
resulting from material incompatibility.

Cv: Flow coefficient commonly used for liquids. See Flow Coefficient
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Dynamic Unbalance: The net force produced on the valve plug in any stated open
position by the fluid pressure acting upon it.

Equal Percentage Flow Characteristic: The inherent flow characteristic which for
equal increments of rated travel will ideally give equal percentage changes of the flow
coefficient C,.

Erosion: The damaging effects of gritty or dirty media media on control valve
components. Erosion is forestalled with valve designs which separate the flowstream
from critical valve components and with hardened materials.

Fail-Closed: A condition wherein the valve port remains closed should the actuating
power fail.

Fail-Open: A condition wherein the valve port remains open should the actuating
power fail.

Flashing: A phenomenon observed in liquid service when the pressure of the media
falls below its vapor pressure and does not recover to a higher pressure. Flashing
commonly produces damage to control valve components which gives the
appearance of erosion damage (smooth, polished cavities on the affected
components).

Flow Characteristic: Relationship between flow through the valve and percent rated
travel as the latter is varied from 0 to 100 percent. This is a special term. It should
always be designated as either inherent flow characteristic or installed flow
characteristic. Common flow characteristics are linear, equal percentage, and quick
opening. See Inherent Flow Characteristic and Instailed Flow Characteristic.

Flow Coefficient (Cv): The number of U.S. gallons per minute of 60 degree F water
that will flow through a valve with a one pound per square inch pressure drop.

Hard Facing: The process of applying a material harder than the surface to which it is
applied. This technique is used to resist fluid erosion and/or to reduce the chance of
galling between moving parts, particularly at high temperature.

Hardness: Metallic material hardness is commonly expressed by either a Brinell
number or a Rockwell number. (In either case, the higher the number, the harder the
material. For example, a material with a Rockwell “C” hardness of 60 is file hard
while a hardness of 20 is fairly soft. Elastomer hardness is determined by a
Durometer test.)

Inherent Flow Characteristic: Flow characteristic when constant pressure drop is
maintained across the valve.

Inlet: The body opening through which fluid enters the valve.

Installed Flow Characteristic: Flow characteristic when pressure drop across the
valve varies as dictated by flow and related conditions in the system in which the
valve is installed.

Leakage: Quantity of fluid passing through an assembled valve when the valve is in
the fully closed position under stated closure forces, with pressure differential and
pressure as specified. Leakage is is usually expressed as a percentage of the valve
capacity at full rated travel.

Linear Flow Characteristic: An inherent flow characteristic which can be represented
ideally by a straight line on a rectangular plot of flow versus percent rated travel.
(Equal increments of travel yield equal increments of flow at a constant pressure
drop.)



Noise, Control Valve: Generally refers to aerodynamic noise associated with
flowstream turbulence in compressible fluids. Noise levels can be reduced to safe
levels defined by OSHA and the EPA with noise-abatement trim (source treatment)
and with silencers and diffusers (path treatment).

Normally Closed Control Valve: One which closes when the diaphragm pressure is
reduced to atmospheric.

Normally Open Control Valve: One which closes when the diaphragm pressure is
reduced to atmospheric.

Outlet: The body opening through which fluid exits the valve.

Pressure Drop: The difference between upstream pressure and downstream
pressure using the control valve as a reference.

Pressure Drop, Maximum Allowable: The maximum flowing or shutoff pressure drop
that a control valve can withstand. While maximum inlet pressure is commonly
dictated by the valve body, maximum allowable pressure drop is generally limited by
the internal controlling components (plug, stem, disk, shaft, bearings, seals).
Maximum allowable pressure drop may apply to the pressure drop while flowing
process fluids or at shutoff.

Push-Down-to-Close Construction: A globe-style valve construction in which the
valve plug is located between the actuator and the seat ring, such that extension of
the actuator stem moves the valve plug toward the seat ring, finally closing the valve.
(Also called Direct Acting. The term may also be applied to rotary-shaft valve
constructions where linear extension of the actuator stem moves the ball or disk
toward the closed positicn.)

Push-Down-to-Open Construction: A globe-style valve construction in which the seat
ring is located between the actuator and the valve plug, such that extension of the
actuator stem moves the valve plug away from the seat ring, opening the valve. (Also
calied Reverse Acting. The term may also be applied to rotary-shaft valve
constructions where linear extension of the actuator stem moves the ball or disk
toward the open position.)

Quick Opening Flow Characteristic: An inherent flow characteristic in which there is
maximum flow with minimum travel.

Rangeability: Ratio of maximum to minimum flow within which the deviation from the
specified inherent flow characteristic does not exceed some stated limit. (A control
valve that still does a good job of controlling when flow increases to 100 times the
minimum controllable flow has a rangeability of 100 to 1. Rangeability might also be
expressed as the ratio of the maximum to minimum controllable flow coefficients.)

Rated Cv: The value of Cy at the rated full-open position.

Recovery: A relative term used to describe how much flowstream pressure is
reduced due to the design of the control valve; the ratio of maximum (valve fully open)
downstream pressure to upstream pressure. For example:

High-Recovery Valve: A valve design that dissipates relatively little flow-stream
energy due to streamlined internal contours and minimal flow turbulence. Therefore,
pressure downstream of the valve vena contracta recovers to a high percentage of its
inlet value. (Straight-through flow valves, such as rotary-shaft ball and butterfly
valves, are typically high-recovery valves.)
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Low-Recovery Vaive: A valve design that dissipates a considerable amount of
flowstream energy due to turbulence created by the contours of the flowpath.
Consequently, pressure down-stream of the valve vena contracta recovers to a
lesser percentage of its inlet value than is the case with a valve having a more
streamlined flowpath. (Although individual designs vary, conventional globe-style
valves generally have low pressure recovery capability.)

Seat Load: The contact force between the seat and the valve plug. (In practice, the
selection of an actuator for a given control valve will be based on how much force is
required to overcome static, stem, and dynamic unbalance with an allowance made
for seat load.)

Shutoff: See Leakage.

Static Unbalance: The net force produced on the valve plug in its closed position by
the fluid pressure acting upon it.

Stem Unbalance: The net force produced on the valve plug stem in any position by
the fluid pressure acting upon it.

Stroke: See travel.

Travel, Rated: The amount of linear movement of the valve plug from the closed
position to the rated full-open position. (The rated full-open position is the maximum
opening recommended by the manufacturer.)

Throttling: The action of a control valve in maction as it regulates flow through a
pipeline.

Vapor Pressure: The pressure at which a given liquid begins to vaporize.
Vena Contracta: The location where cross-sectional area of the flowstream is at its
minimum size, where fluid velocity is at its highest level, and fluid pressure is at its

lowest level. (The vena contracta normally occurs just downstream of the actual
physical restriction in a control valve.)

Miscellaneous Abbreviations
ANSI: American National Standards Institute.

API: American Petroleum Institute.

ASME: American Society of Mechanical Engineers.

ASTM: American Society for Testing and Materials.

EPA: Environmental Protection Agency

ISA: International Society of Automation.

NACE: National Association of Corrosion Engineers. (U.S.A.)

OSHA: Occupational Safety and Health Act. (U.S.A.)



ANSI Class Seat
Leakage

ANSI Classes
Compared

Shutoff

Shutoff is ordinarily stated in terms of classes of seat leakage defined in the American
National Standard for Control Valve Seat Leakage. In actual service, shutoff leakage
depends on many factors including pressure drop, temperature, the condition of the
sealing surfaces, and the force load on the seat - which is a function of actuator force
available. Since shutoff ratings are based on standard test conditions which may be
very different from actual service conditions, service leakage cannot be absolutely
predicted. However, the ANSI shutoff classes provide a good basis for comparison
among valves of similar configuration.

As we identify the different seat leakage standards, we can roughly calculate the seat
leakage of a typical 3-inch globe body that would conform to each of the leak classes.
First, because ANSI Class two, three, and four leakage is expressed as a percentage
of rated capacity, we'll have to calculate the normal wide open flow of our three inch
valve under test conditions. The basic formula for flow is C, times the square-root of
AP so we’'ll have to know the C, of the valve and the pressure drop of our setup. The
maximum rated C, of 140 comes from the manufacturers literature and the pressure
drop of 50 psi is one of the test conditions in the ANSI Standard. Solving the
equation, we find that our 3-inch valve will produce a maximum flow of approximately
1,000 gallens per minute under test conditions.

MANUAL
VALVE

N

MANUAL CONTROL MANUAL
VALVE VALVE VALVE

Block and bypass piping arrangements are commonly used to isolate the control vaive for maintenance or
emergency situations. Such arrangements frequently eliminate the need for tight shutoff at the control valve.
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ANSI Seat Leakage Classifications

Classes |-V
Leakage Maximum Test Test Testing Procedures
Class Leakage Medium Pressures Required for
Designation Allowable Establishing Rating
| No test required provided
user and supplier so agree.
1l 0.5% of rated capacity Air or water 45-60 psig or max. Pressure applied to valve
at 50-125°F operating differential, | inlet, with outlet open to
(10-562°C) whichever is lower atmosphere or connnected
to a low head loss measur-
ing device, full normal
closing thrust provided by
actuator.
1 0.1% of rated capacity As above As above As above
v 0.01% of rated capacity | As above As above As above
\ 0.0005 ml per minute Water at Max. service pressure | Pressure applied to valve
of water per inch of 50-125°F drop across valve inlet after filling entire
port diameter per psi (10-52°C) plug, not to exceed body cavity and connected
differential. ANSI body rating. piping with water and
(100 psi pressure stroking valve plug closed.
drop minimum) Use net specified max.
actuator thrust, but no
more, even if available
during test. Allow time for
leakage flow to stabilize.
Vi Not to exceed Air or 50 psig or max. rated | Actuator should be
amounts shown in Nitrogen differential pressure adjusted to operating con-
following table at 50-125°F across valve plug, ditions specified with full
based on port (10-50°C) whichever is lower. normal closing thrust
diameter applied to valve plug seat.
Allow time for leakage
flow to stabilize and use
suitable measuring device.
Class VI
NOMINAL PORT DIAMETER LEAK RATE
Inches Millimeters ml Per Minute Bubbles Per Minute*
1 25 0.15 1
1-1/2 38 0.30 2
2 51 0.45 3
2-1/2 64 0.60 4
3 76 0.90 4
4 102 1.70 1
6 152 4.00 27
8 203 6.75 45

*Bubbles per minute as tabulated are an easily mea-
sured suggested alternative on a suitable calibrated
measuring deivee such as a 1/4-inch O.D. x 0.032-inch
wall tube submerged in water to a depth of 1/8-inch to
1/4-inch. The tube end shall be cut square and smooth

with no chamfers or burrs and the tube axis shall be per-
pendicular to the surface of the water. Other apparatus
may be constructed and the number of bubbles per
minute may vary from these shown, as long as they cor-
rectly indicate the flow in ml per minute.




Class|

Class |l

Class lli

Class IV

Class V

Class VI

Cost of Over-
specifying Shutoff

Special Cases

ANSI Class | shutoff does not require testing but is mutually defined by and agreed to
by the user and supplier. It is a special classification that might apply to a valve with a
higher leakage class rating which has been modified for some purpose. So, in our
example, the amount of leakage would be negotiated between the customer and the
manufacturer.

Class Il shutoff allows leakage of up to one-half of one percent (0.5%) of the rated
capacity of the valve using air or water as the test medium at a pressure drop of 50
psid. In our example, leakage of the specified valve is 5 gallons per minute.

Class lll shutoff allows leakage of up to one-tenth of one percent (0.1%) of the rated
capacity of the valve again using air or water as the test medium with a 50 psid
pressure drop. This is one-fifth the leakage of Class Il and, in the example, is one
gallon per minute.

Class IV shutoff allows leakage of one one-hundredth of one percent (.01%) of the
rated capacity of the valve under the same test conditions as above. Leakage is
slightly less than one pint per minute.

Class V standards become more stringent and allow only .0005 milliliters of water per
minute per inch of port diameter at a minimum test pressure drop of 100 psid. In the
example, wide open flow would be increased to about 1400 gallons per minute
because of the increased test pressure. However, because of the more demanding
requirements, an eyedropper could be used to measure leakage accumulated in one
minute.

Class VI standards are very demanding. Instead of water as a test medium, air or
nitrogen is used with a pressure drop of 50 psid. The allowable leakage for different
nominal port diameters is expressed in both milliliters per minute and bubbles per
minute. Allowable leakage does not follow a linear scale but is identified for port
diameters through 8-inches. Obviously, this leak class provides very tight shutoff.

In actual application, not all throttling valves need to provide tight shutoff. Block
valves placed around the control valve provide the tight shutoff function. Over-
specifiying control valve shutoff has been identified as one of the greatest
unnecessary costs incurred during control valve selection. What typically happens is
that every specifier in the chain - the designer, plant manager, engineer, and so on -
adds a safety margin to the specifications; each person who reviews the plans and
specifications increases the shutoff requirement. The result is good - though not
always necessary - shutoff, at a progressive penalty in cost.

In some instances, tight shutoff should be specified even though it not a specific
process requirement. For instance, when flowing toxic or flamable fluid, tight shutoff
is often specified for safety reasons. In severe services involving erosive fluids, high
pressure drops, or cavitation (discussed later), tight shutoff may be specified to
reduce wear or erosion of closure members and seats.

13



ANSI Class Seat Leakage Comparison

Task: Calculate actual seat leakage of a typical 3-inch globe valve at all ANSI seat leakage classifications.

1. Seat leakage classes define maximum allowable leakage as a percent of the valve’s rated capacity, so maximum
flow under test conditions must be known.

2. Maximum flow (Q) = maximum C, VAP
a. Maximum C, = 140 (from manufacturers literature)

b. AP = 50 psid {test condition for Classes I, Il and IV)

3. Q=140x+50

Q = 1,000 gallons per minute (approximate)

Class | Class i

Not specified by ANSI. Leakage mutually agreed
upon by user and supplier.

0.5% Rated Capacity

1,000
X 0.005
5 gallons per minute
5 GALLONS
Class lll Class IV
.1% Rated Capaci
0.1% pacity 0.01% Rated Capacity
1,000
x0.001 x 0.0001
1 gall er minut x 0.0001
gallon p nie 0.1 gallon per minute
(less than 1 pint)
1 GALLON 1 PINT
1 GALLON
Class V Class VI
0.0005 mL/in. port dia./psid
0.9 mL/minute, or
3 (port diameter)
x_0.0005 6 visible bubbles per minute
0.0015 (minimum test psid)
x__ 100 P TIGHT!

0.15 mL per minute

1. Maximum flow under Class V test pressure of 100 psid minimum is approximately 1400 gallons per minute.

14



Definition

Vena Contracta

Vapor Pressure

Flashing

Cavitation

Cavitation and Flashing

Cavitation and flashing are phenomena which are often grouped together as they
both can accompany high pressure drop applications. Cavitation is defined as the
noisy and potentially damaging formation and collapsing of vapor cavities formed
when the pressure of a liquid drops below its vapor pressure. The beginning stages
of cavitation can often be detected by a hissing or roaring sound in the control valve
or pipeline. Fully developed cavitation produces a sound giving the sensation that
gravel is passing through the control valve.

When a control valve is applied to a system, there resuits in the flowstream a point of
minimal cross-sectional area of flow. This point is referred to as the vena contracta.
The vena contracta is generally slightly downstream of the point of maximum
restriction in the control valve.

When a fluid passes through the vena contracta, velocity increases and pressure
decreases. When flowing liquids under certain conditions such as high pressure
drop, pressure may decrease to a level which is below the vapor pressure of the
liquid; that is, below the pressure at which the liquid begins to vaporize. If pressure at
the vena contracta falls below this point, vapor cavities begin to form in the liquid.

If the downstream pressure remains below the vapor pressure of the liquid, the vapor
cavities remain in the flowstream and the process is flashing.

If downstream pressure recovers to a pressure above the vapor pressure of the
liquid, the vapor cavities begin to collapse and the process is cavitating.

Both flashing and cavitation can result in damage to controt valves and related
equipment. The total damage which occurs depends on the intensity and location of
the phenomenon, the materials of which the valve is made, and the total amount of
time of exposure.

Flashing damage is produced by high velocity flowstreams impinging on valve parts.
Damage from flashing resembies erosion and has a smooth, polished appearance.
Control valves for flashing services generally use hard materials to resist the effects
of high velocity flow.

Cavitation damage is produced when the vapor cavities collapse against valve parts
or piping. The energy released during this change of state produces damage which is
typically much more severe than flashing damage. Parts damaged by cavitation have
a rough, pitted, cinder-like surface. Cavitation damage similar to the example may
OCCUr OVer years or, in extreme cases, in just a few minutes.
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1 Control Valve Noise

1.1 Introduction

Noise pollution will soon become the third greatest
menace to the human envircnment after air and water
poliution. Since noise is a by-preduct of energy conver-
sion, there will be increasing noise as the demand for
energy for transportation, power, food, and chemicals
increases.

In the field of control equipment, noise produced by
valves has become afocal point of attention triggered in
part by enforcement of the Occupational Safety and
Health Act, which in most cases limits the duration of
exposure to noise in industrial locations to the levels
shown in Table 1.

1.2 Acoustic Terminology

Table 1
Duration of Exposure Sound Level
(Hours) (dBA)
8 90
4 95
2 100
1 105
e 110
/4 or less 115

Noise
Noise is unwanted sound.

Sound

Sound is a form of vibration which propagates through
elastic media such as air by aiternately compressing
and rarefying the media. Sound can be characterized
by its frequency, spectral distribution, amplitude, and
duration.

Sound Frequency

Sound frequency is the number of times that a particular
sound is reproduced in one second, i.e., the number of
times that the sound pressure varies through a com-
plete cycle in one second. The human response
analogous to frequency is pitch.

Spectral Distribution

The spectral distribution refers to the arrangement of
energy in the frequency domain. Subjectively, the
spectral distribution determines the quality of the sound.

Sound Amplitude

Sound amplitude is the displacement of a sound wave
relative to its "at rest" position. This factor increases
with loudness.

Sound Power

The sound power of a source is the total acoustic energy
radiated by the source per unit of time.
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Sound Power Level

The sound power level of a sound source, in decibels,
is 10 times the logarithm to the base 10 of the ratio of the
sound power radiated by the source to a reference
power. The reference power is usually taken as 102
watt.

Sound Pressure Level: SPL

The sound pressure level, in decibels, of a sound is 20
times the logarithm to the base of 10 of the ratio of the
pressure of the sound to the reference pressure. The
reference pressure is usually taken as 2 x 10% N/M?2,

Decibel: dB

The decibel is a unit which denotes the ratio between
two numerical quantities on a logarithmic scale. In
acoustic terms, the decibel is generally used to express
either a sound power level or a sound pressure level
relative to a chosen reference level.

Sound Level

A sound level, in decibels A-scale (dBA) is a sound
pressure level which has been adjusted accordingto the
frequency respanse of the A-weighting filter network.
When referring to valve noise. the sound level can imply
standard conditions such as a position 1 m downstream
of the valve and 1 m from the pipe surface.



NEMA Enclosures for Control Equipment

Enclosure Purge Types

Purge Types

Type Z  Reduces classification within an enclosure from Division 2 to non hazardous
Type Y Reduces classification within an enclosure from Division 1 to Division 2
Type X  Reduces classification within an enclosure from Division 1 to non hazardous
Other Equipment for Hazardous Areas

Nonincendive  Equipment that will not ignite a specific hazardous atmosphere under

Equipment it's normal operating conditions. Note that exposed surface
temperatures must be less than 80% of the auto-ignition temperature
of the specific gas.

Intrinsically Equipment that is incapable of releasing sufficient energy to ignite a
specific hazardous atmosphere under normal or abnormal conditions.

Safe Equipment
Enclosure Temperature codes for Hazardous Locations

Temperature code Maximum External
Temperature C

T1 450

T2 300

T2A 280

T2B 260

T2C 230

T2D 215

T3 200

T3A 180

T3B 165

T3C 160

T4 135

T4A 120

T5 100

T6 85
If Enclosure is not marked, rating is as follows
Group A 280C Group B 280 C
GroupC 160C Group D 215C
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Enclosures NEMA Ratings

Enclosures Classification | Description

Type 1 Nonhazardous | indoor use protecting against contact with the enclosed
environment

Type 2 Nonhazardous | indoor use protecting against limited amounts of falling water & dirt.

Type 3 Nonhazardous | outdoor use protecting against windblown dust, rain, sleet, &
external ice formation.

Type 3R Nonhazardous | outdoor use protecting against rain, sleet, & external ice formation.

Type 38 Nonhazardous | outdoor use protecting against windblown dust, rain, sleet, &
provide for operation of external mechanisms if ice laden.

Type 4 Nonhazardous | indoor/outdoor use protecting against windblown dust and rain,
splashing water, & hose directed water.

Type 4X Nonhazardous | indoor/outdoor use protecting against corrosion, windblown dust,
rain, splashing water & hose directed water.

Type 5 Nonhazardous | indoor use protecting against dust & falling dirt.

Type 6 Nonhazardous | indoor/outdoor use protecting against entry of water during
occasional temporary submersion at a limited depth.

Type 6P Nonhazardous | indoor/outdoor use protecting against entry of water during
prelonged submersion at a limited depth.

Type 7 Hazardous enclosures are for use indoors in locations classified as Class 1,
Groups A, B, C, or D, as defined in the National Electric Code.

Type 8 Hazardous enclosures are for use indocr or outdoor locations classified as
Class 1, Groups A, B, C, or D, as defined in the National Electric
Code.

Type 9 Hazardous enclosures are for use indoors in locations classified as Class I,
Groups E, F, or G, as defined in the National Electric Code.

Type 10 Hazardous enclosures are constructed to meet the applicable requirements of
the Mine Safety and Health Administration.

Type 11 Nonhazardous | indoor use protecting, by oil immersion, enclosed equipment
against the corrosive effects of liquids and gases.

Type 12 Nonhazardous | indoor use protecting against dust,dirt & noncorrosive liquids

Type 12K Nonhazardous | enclosures with knockouts are intended for indoor use protecting
against dust, dirt & dripping noncorresive liquids.

Type 13 Nonhazardous | indoor use protecting against dust, spray water, oil & noncorrosive
coolants.
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Hazarpous LocAaTions EQuiPMENT MARKING

Markings for North America

Option A: (Zone System)
Ex ia lIC T4 (Canada)
Class | Zone 0 AEx ia lIC T4 (U.S.)

Flammable gas or vapour
Area classification
Conformity to U.S. requirements
Explosion protected

Gas group (acetylene &
hydrogen)

Temperature

v *code

Class| Zone0 A Ex ia lIC T4

Option B: (DivisionSystem)

Flammable gas or vapour

Protection method - (intrinsic safety)

Area classification A: acetylene Conformity to CENELEC standard
Gas group - B: hydrogen Explosion protecl;ted o
C: ethylene Protection method - (intrinsic safety)
D: propane Gas group (acetylene & hydrogen)
Temperature Temperature class
1 code EU marking for
explosion
protection
Class | Division 1 Groups T4 (optional)
A,B,C,D v
EEx ia lic T4 @

Markings for Europe

ATEX Directive (94/9/EC) on
Potentially Explosive Atmospheres
(mandatory by July 1, 2003)

CE marking symbol
ID No. of Notified Body of the QA system
EU Explosive Atmospheres symbol
Surface (non-mining) equipment
Equipment category
Type of flammable
substance

v

CE - ® " 1 G

CENELEC (European) Directive (76/117/EEC)
(mandatory requirement until July 1, 2003)

ProTecTioN MeTHODS FOR ComBUSTIBLE/IGNITABLE DusT

ATMOSPHERES

North America Class I, lll

Europe (CENELEC), International (IEC)

Protection Method Division Standard Zone EumpstanclinatredrnationaI
Canada CSA us CENELEC IEC

Intrinsic Safety - i@ 1 C22.2 No. 157 FMB610/UL913 = = =

Dust ignition protection 1 C22.2 No. 25 or E61241-1-1 UL 1203 20/21/22EN50281-1-1] 61241-1-1

Purged 1/2 = NFPA 496 = = 61241-4

Dust tight 2 C22.2 No. 25 or E61241-1-1 | FM3611/UL1604 — — —

Non-incendive 2 = FM3611/UL1604 = = =

INgRESs ProT1ECTION (IP) CoDES

First NUMERAL
Protection Against Solid Bodies
No Protection

Objects Greater Than 50 mm
Objects Greater Than 12.5 mm
Objects Greater Than 2.5 mm
Objects Greater Than 1.0 mm
Dust-Protected

Dust-Tight

oW = O

0N O~ WN = O

SECOND NUMERAL

Protection Against Water

No Protection

Vertically Dripping

Angled Dripping (15° tilted)
Spraying

Splashing

Jetting

Pow erful Jetting
Temporary Immersion
Continuous Immersion
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ATEX DirecTive 94/9/EC

Equipment  Equipment Presence of Flammable Correlation
Group Category and Explosive Substances with

Level of Atmosphere Hazardous
Protection Areas
M1 - very high level Presence -
of protection
I- Mines M2 - high levelof | Risk of Methane, Dust
protection Presence -
1 - very high level Continuous Zone 0 (Gas
of protection Presence etc.)
Zone 20 (Dust)
2 - high level of Likely to Occur | G-Gas, Vapours gt%nf 1 (Gas
rotection T .
- Surface B2 Mist; Zone 21 (Dust)
D-Dust
3 - normal level of Unlikely to Zone 2 (Gas
protection Occur etc.)
Zone 22 (Dust)

ProTECTION METHODS FOR POTENTIALLY EXPLOSIVE GAS/VAPOUR

ATMOSPHERES

Europe (CENELEC),

North America Class |
International (IEC)

Protection Method Div. Standard Zone Standard Zone Standard
Canada us Canada us European International
CSA CSA Norm (EN) IEC

Intrinsic Safety - ia FM3610/ . ISA 12.02.01/ .

(2 faults) 1 JC22.2 No. 157 UL913 0 |E60079-11 UL2279 0 50020 60079-11

Intrinsic Safety - ib _ _ _ 1 1es0079-11 ISA 12.02.01/ 1 50020 60079-11

(1fault) UL2279

Explosionproof FM3615/ ISA S§12.22.01/

1 | C22.2 No. 30 1 E60079-1 1 50018 60079-1
Flameproof - d UL1203 uL2279
Purged Pressurized - p 1/2 CSA TIL 13A/ NFPA 496 1/2 | E60079-2 — 1 50016 60079-2
NFPA 496
ANSVISA S12.16.01/

I d Safety - — — — 1 E79-7 1 50019 60079-7

ncreased Safety - e UL2279

Encapsulation - m — — - 1 E79-18 ISA $12.23.01/ 1 50028 60079-18
uL2279

Oil immersion - o — — — 1 E79-6 ) SU ST 1 50015 60079-6
uL2279

Pow der filled - g - — — 1 E60079-5 ANSVISA $12.25.01/ 1 50017 60079-5
uL2279

Non-incendive/ FM3611/

2 |C22.2 No. 213 — — — — — -

non-sparking UL1604

Protection - n — — — 2 E60079-15 uL2279 2 50021 60079-15

Special requirements . _ _ _ _ _ 0 50284 _

(2 protection methods)

ArPARATUS GROUPING AREA CLASSIFICATION - DivisioN

VERSUS ZONE

Typical US (NEC) US (NEC)
Gas/Dust/ Canada (CEC) Canada (CEC) Type of Area NEC and CEC CENELEC
Fibres/Flyings IEC, CENELEC (North America) and IEC
Acetylene Class |, Group A Continuous Hazard Division 1 or Zone 0 Zone 0
Group IIC

Hydrogen Class |, Group B Intermittent Hazard Division 1 or Zone1  Zone 1
Ethylene Class |, Group C Group IIB Hazard Under Abnormal Conditons ~ Division 2 or Zone 2  Zone 2
Propane Class |, Group D Group IIA
Methane Gaseous Mines* Group I
Magnesium Class |l, Group E IEC, CENELEC
Coal Class ll, Group F ..

. do not subdivide
Grain Class Il, Group G by material tvpes
Cotton Class Il y P

*not w ithin scope of NEC or CEC
Class | - gas/vapour/mist, Class Il - dust, Class Il - fibres, flyings
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Electrical
Safety
Authority

Recognized Certification Markings

Certification Marks Acceptable under the
Electrical Safety Code

ESA Bulletin 2-7-20

BACL (Bay Area
Compliance
Laboratories)

Canadi TN
S’?annada:?gs @w : .&ﬁ @
== c us

Association

(BACL  BACL.

-/

Curtis Strauss

)

(H
DEKRA
Certification BV chEKRA CPDEKRAL5
Electrical Safety
Authority -
Field Evaluation P
(ESAFE)
FM Approvals LLC

L
APPROVED

IAPMO Research ELECTRICAL ELECTRICAL —

and Testing, Inc.

ICC NTA, LLC

IAPMO Ventures, NRTL

LLC dba IAPMO ‘

&

Internatinal Testing
Laboratory Inc.

Intertek Testing
: e
Services c(“mob) c(g:[obus oMr==lus
CW¥,cre0? US Intertek
LabTest

Certification Inc.

Met Laboratories
(MET)

Nemko North
America, Inc.

1 ®

o

=z ®
=

o

NSF International

<
[ELECTRICAL]

<
@

OMNI
Environmental
Services Inc.

QPS Evaluation
Services, Inc.

,,

= | &
3
L'"..

Certified

Quality Auditing
Institute (QAID

2
==
co
=

=
5

f =)

=9
@

SGS

TR Arnold and
Associates, Inc.

TOV Rheinland of  &%&,
North America, Inc. %é‘ é lué‘w

TUV Sud America .
Inc. OV

Underwriters’
Laboratories of
Canada (ULC)

Underwriters’
Laboratories Inc.

® 8
EA
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Recognized SPE-1000 Field Evaluation Marks

AC&E North
America Inc.

Attesta
International Safety
Certification Inc.

Canadian Group
for Approval Inc.
(CGA)

Canadian
Standards
Association (CSA)

Electrical Safety
Authority
(operating as ESAFE)

International
Testing Laboratory
Inc.

Intertek Testing
Services

LabTest
Certification Inc.

MET Laboratories

Nemko Canada Inc.

QPS Evaluation
Services, Inc.

Quality Auditing
Institute

Q Test
Inspection Ltd.

SEAC
Engineering Inc.

TUV Sud
America Inc.

TUV Rheinland of
North America Inc.

“EHCu DEPCT

TrTT
= R AN

Underwriters
Laboratories of
Canada (ULC)

Vision Integrity
Engineering Ltd.

AC&E North
America Inc.

Attesta
International Safety
Certification Inc.

Canadian
Standards
Association (CSA)

Electrical Safety
Authority
(operating as ESAFE)

Intertek Testing
Services

QPS Evaluation
Services, Inc.

*PANEL-ONLY label identifies that the panel has been evaluated to the SPE-1000. It does not cover equipment that is added or connected to

the panel.
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Recognized SPE-3000 Field Evaluation Marks

Attesta
International Safety
Certification Inc.

Canadian
Standards
Association (CSA)

Electrical Safety
Authority
(operating as ESAFE)

Intertek Testing
Services

CM-0000001

LabTest
Certification Inc.

QPS Evaluation
Services, Inc.

Underwriters’
Laboratories Inc.

Component Certification Markings that are not Recognized on Complete End-Use Products

Canadian
Standards sp
Association (CSA) 4

Underwriters’
Laboratories Inc.
(UL

[;“ ¢ us

Note: Electrical components bearing these marks may have restrictions on their performance or may be incomplete in construction, and are
intended to be used as part of a larger approved product or system. The Component Recognition marking is found on a wide range of products,
including some switches, power supplies, printed wiring boards, some kinds of industrial control equipment and thousands of other product.

Withdrawn Field Evaluation Agency Markings**

LabTest Certification Inc.
Date Withdrawn: June 29, 2020

Electrical Safety Authority
(operating as ESAFE)
Date Withdrawn: Now. 11, 2018

Quality Auditing Institute
Date Withdrawn: June 1, 2020

AXXHAANAX

**These Field Evaluation marks are only acceptable on products labeled before the withdrawal date. Any product bearing these marks after
the indicated withdrawal date are considered unapproved and cannot be used or sold in Ontario.

Area Classifications

Zone O - a location in which explosive gas
atmospheres are present continuously or are present
for long periods.

Zone 1 - a location in which:

a. explosive gas atmospheres are likely to occur in
normal operation; or

b. the location is adjacent to a Zone O location,
from which explosive gas atmospheres could be
communicated.

Zone 2 - a location in which

a. explosive gas atmospheres are not likely to occur
in normal operations and, if they do occur, they will
exist for a short time only; or

b. the location is adjacent to a Zone 1 location,
from which explosive gas atmospheres could
be communicated, unless such communication

is prevented by adequate positive-pressure
ventilation from a source of clean air, and effective
safeguards against ventilation failure are provided

Zone 20 - a location in which an explosive dust
atmosphere, in the form of a cloud of dust in air,
is present continuously, or for long periods, or
frequently.

Zone 21 - a location in which an explosive dust
atmosphere, in the form of a cloud of dust in air, is
likely to occur in normal operation occasionally.

Zone 22 - a location in which an explosive dust
atmosphere, in the form of a cloud of dust in air, is
not likely to occur in normal operation but, if it does
occur, will persisit for a short period only.
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Ohm’s Law

Ohm’s Law Amperage Conversion
Volts (E) Ohms (R) | Amperes (I) | Watts (W) ) Volts 3 Phase
E-R E-EN |- ER W=El Volts Single Phase Balanced Load
E=WR R = ExW | = W/E W = IFR Watts 120 240 480 240 480 Watts
E=wWi/ R =W/ I = W/R W=FEYR 100 .83 42 21 24 13 100
150 1.25 .63 .31 .36 .18 150
200 1.67 .83 42 49 .25 200
250 2.08 1.04 52 61 .30 250
300 2.50 1.25 .63 73 37 300
350 2.92 1.46 73 .85 43 350
400 3.33 1.67 .84 .97 49 400
450 3.75 1.88 .93 1.10 55 450
500 4.17 2.08 1.04 1.20 60 500
600 5.00 2.50 1.25 1.45 73 600
700 5.83 2.92 1.46 1.70 .85 700
750 6.25 3.13 1.56 1.81 91 750
800 6.67 3.33 1.67 1.93 .97 800
900 7.50 3.75 1.87 2.17 1.09 900
1000 8.33 417 2.10 2.4 1.21 1000
1100 9.17 4.58 2.30 2.65 1.33 1100
1200 10.0 5.00 2.51 2.90 1.45 1200
1250 10.4 5.21 2.61 3.10 1.55 1250
1300 10.8 5.42 2.71 3.13 1.57 1300
1400 1.7 5.83 2.91 3.38 1.69 1400
1500 125 6.25 3.12 3.62 1.82 1500
1600 13.3 6.67 3.34 3.86 1.93 1600
1700 14.2 7.08 3.54 4.10 2.05 1700
1750 14.6 7.28 3.65 4,22 2.10 1750
1800 15.0 7.50 3.75 4.34 217 1800
1900 15.8 7.92 3.96 4.58 2.29 1900
2000 16.7 8.33 417 4.82 2.41 2000
2200 18.3 9.17 4.59 5.30 2.65 2200
2500 20.8 104 5.21 6.10 3.05 2500
2750 23.0 1.5 5.73 6.63 3.32 2750
3000 25.0 12,5 6.25 7.23 3.62 3000
3500 29.2 14.6 7.30 8.45 4.23 3500
4000 33.3 16.7 8.33 9.64 4.82 4000
4500 37.5 18.8 9.38 10.84 5.42 4500
5000 M7 20.8 10.42 12.1 6.1 5000
6000 50.0 25.0 12.50 14.50 7.25 6000
7000 58.3 29.2 14.59 16.9 8.5 7000
8000 66.7 33.3 16.67 19.3 9.65 8000
9000 75.0 37.5 18.75 | 21.7 10.85 9000
10000 83.3 41,7 20.85 | 2441 12.1 10000
Electrical Formulas for Obtaining kW, kVA, HP and Amperes
Wanted Single Phase Two & Four-Phase Three-Phase Direct Current
Kilowatts I xE x PF IxEx2xPF IxEx1.73x PF 1xE
1000 1000 1000 1000
KVA IxE IxEx2 IxEx173 LxE
1000 1000 1000 1000
Horsepower | x E x %Eff. x PF | | x E x 2 x %Eff. x PF| | x E x 1.73 x %Eff. x PF | 1 x E x %Eff.
746 746 746 746
Amperes from kVA kVA x 1000 kVA x 1000 kVA x 1000 kVA x 1000
E 2xE 1.73x E E
Amperes from kW kW x 1000 kW x 1000 kW x 1000 kW x 1000
E x PF 2xExPF 1.73xEx PF E
Amperes from Hp Hp x 746 Hp x 746 Hp x 746 Hp x 746
E x % Eff. x PF 2 x E x %Eff. x PF 1.73 x E x %Eff. x PF E x % Eff.

E = Volts | = Amperes %Eff. = Percent Efficiency PF = Power Factor
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PID Loop Tuning Tips
DESCRIPTION OF PID UNITS
Proportional Term: is the amount added to the control output based on the current error.

Proportional Gain: is the multiplier Example: If the error is 10 and the Gain is 0.8 then the output will
change 8%

Proportional Band: is the divider as a percentage Example: If the error is 10 and the Band is 125%, then
the output is (10*(100/125)) = 8%

Conversion between P-GAIN and P-BAND
P-Band = 100 / P-GAIN
Integral Term: is the amount added to the output based on the sum of the error.

Time Constant: is the time for one full repeat of P-Term Example: If the P-Term is 10% and the time con-
stant is 10 seconds, then the output will ramp up 10% every 10 seconds.

Reset Rate: is the amount the output will move in one second.

Example: If the P-Term is 8% and the reset rate is 0.1 repeats/sec, then the output will move 0.1 * 8 every
second and take 10 seconds for the full repeat of the P-Term of 8%.

Integral Gain: is the same as the reset rate multiplied by the P-Gain.

Conversion between Time Constant and Reset Rate

Reset rate = 1 / time constant

I-Gain = (1 / Time Constant) * P-Gain

Derivative Term: is the amount subtracted from the output based on the rate of change of the error.
Time Constant: is the amount of time the controller will look forward

Derivative Gain: is the amount of time the controller looks forward multiplied by the P-Gain

DESCRIPTION OF PROCESSES
Fast Loops (flow, pressure)

P — Little (too much will cause cycling)

| — More

D- Not needed

Slow Loops (temperature)

P — More

| — Some (too much will cause cycling)

D- Some

Integrating (level, insulated temp)

P — More

| — Little (will cause cycling)

D — Must (If D is not used, the loop will cycle)
Noisy Loops (any PID loop where measurement is constantly changing)
P — Low

| — Most (Accumulated error)

D — Off (will cause cycling)
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Closed Loop Step 1: KNOW THE PROCESS

Identify the loop you intend to tune and determine the speed of the loop. A rough categorization is as fol-
lows:

Fast Loop has response time from less than one second to about ten seconds, such as a flow loop. Use of
a Pl controller is sufficient.

Medium Loop has a response time of several seconds up to about 30 seconds. Such as a flow, tempera-
ture and pressure loop. Use either a Pl or PID controller.

Slow loop has response time of more than 30 seconds, such as temperature or level loops. Use of a PID
controller is recommended.

Closed Loop Step 2: KNOW THE CONTROLLER
Identify the units of your PID controller:
P — Proportional Term, can be also called the Proportional Gain (P-GAIN), or Proportional Band (P-BAND).

| — Integral can also be known as a time constant (in minutes or seconds), reset rate (1/sec or 1/min), or
gain (reset rate multiplied by the proportional gain)

D — Derivative can be the time constant (in minutes or seconds), or derivative gain (derivative gain multi-
plied by the proportional gain).

For this guide assume the following terms: Proportional Gain, Integral reset rate, and derivative gain.
You will have to convert back to you controller units if necessary.
Closed Loop Step 3: WATCH THE RESPONSE

Make a small setpoint change (5%) or wait for a disturbance in the process if no setpoint change can be
made. Then watch for process variable (PV) and control output (CO) responses.

+ If no visible instantaneous change of control output upon the change of setpoint or no apparent over-
shoot (over damped), increase your proportional gain by 50%.

+ If the Process Variable is unstable or has sustained oscillation, with overshoot greater than 25%, reduce
proportional gain by 50% and reduce Integral Gain by 50%.

« If Process Variable oscillation persists with tolerable overshoot, reduce Proportional Gain by 20% and
reduce the Integral Gain by 50%

« If 3 or more consecutive peaks occur upon the change of setpoint, reduce Integral Gain by 30% and
increase Derivative Gain by 50%.

+ If Process Variable stays fairly flat and below (or above) the setpoint for a long time, after change of set-
point or beginning of disturbance (long tail scenario), increase Integral Gain by 100%.

Repeat Step 3 until the closed loop response is satisfactory to you.
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CODES AND
STANDARDS
OVERVIEW

The design, manufacture and use of control valves in power
plants is governed by a variety of codes and standards. These
documents provide for safe design and operation as well as
consistency of product to facilitate plant construction and pro-
curement.

This section summarizes the position regarding confor-
mance to the most common codes and standards used to
specify control valves for fossil power plant applications. The
comments are divided into six groups: design standards,
dimensional standards, performance testing, non-destructive
examination, welding, and painting/cleaning. These com-
ments apply to guide preparation of purchase specifications,
as well as provide an awareness of situations where pricing
adjustments are required. In many cases a minor change in
specification can have significant commercial ramifications
and only minor technical benefit,

Design standards. The boiler proper includes super-
heaters, economizers, reheaters, steam drums, water drums
and other pressure parts connected directly to the boiler with-
out intervening valves. The ASME Boiler and Pressure Vessel
Code (BPVC) has administrative jurisdiction and technical
responsibility for the boiler proper.

Boiler external piping is that piping which begins where the

hoiler proper terminates. This termination is considered to be:
- The first circumferential joint for welding end connections;
or

- the face of the first flange in bolted flanged connections;

or

- the first threaded joint in a threaded connection.

Boiler external piping extends up to and including the
valves required by the ASME BPVC. This may include water
drum, superheater, reheater, and economizer header drain
and vent valves, steam drum vent valves, and steam drum
level indicators. The ASME BPVC has administrative jurisdic-
tion, while the ASME Section Committee B31.1 has technical
responsibility. This means that design and construction rules
are contained in ANSI/ASME B31.1, but that ASME code cer-
tification, data forms, code symbol stamping and/or inspec-
tions by authorized inspectors are per ASME BPVC Section |
when required.

The remainder of the power plant piping (non-boiler exter-
nal piping) and is covered by ANSI/ASME B31.1, Power Plant
Piping.

ASME Boiler and Pressure Vessel Code - Section I.
While control valves are not included in the boiler proper the
boiler external piping may include control equipment. A com-
mon example is a steam drum level controller. Design and
construction of these devices must comply with the require-

ments of ANSI/ASME B31.1 and also comply with the quality
assurance requirements of ASME BPVC Section 1. This
implies that vendors must provide inspection, data reports and
stamping, which many are not authorized to provide. However,
the ASME BPVC Section | waives these requirements for cer-
tain parts that already comply with an ANSI product standard
or manufacturer’s standard and which comply with certain
other requirements for materials, welding and radiography and
heat treatment documentation. Under these conditions, man-
ufacturer may comply with ASME BPVC Section | without pro-
viding code stamping. The Comments to ANSI/ASME B31.1
later contain more information.

ANSI/ASME B31.1, Power Piping Code. Control valves
and other equipment may be supplied per ANSI/ASME B31.1
to meet requirements for either boiler external piping or non-
boiler external piping. In most cases, this code will be applied
to both valves and level controls.

Valves:

This code references ANSI B16.34 as an applicable design
standard for valves. To comply with ANSI/ASME B31.1, man-
ufacturers builds valves per ANSI| B16.34 and provides some
additional marking requirements, per ANSI B16.34 and ANSI
B16.5. The code prohibits the use of ungasketed, screwed
bonnets (such as used in the Design GS) on source valves in
steam service over 250 psig.

Level Controls:

Standard cage style level controls often require modifications
before complying with ANSI/ASME B31.1. All branch welds
(such as the side connection saddle welds) must have a fillet
weld added. Torque tube retainer flanges must be brought up
to code dimensions.

On both valves and level controls, fabrication welds (includ-
ing valve body to reducer welds) may require radiographic or
liquid penetrant/magnetic particle examination. This require-
ment depends on nominal pipe size, wall thickness at the
weld, design pressure and design temperature.

ANSI B16.34. This standard covers pressure-temperature
ratings, dimensions, materials, nondestructive examination
requirements, testing and marketing of cast, forged, and fabri-
cated flanged and buttweld end, and wafer or flangeless
valves.

Pressure-temperature ratings provided in the code are
divided into four groups as follows:

1. Standard Class
These are the normal ANSI Classes 150 through 4500P-T
ratings. Most standard products fall in these standard
classes. Pressure temperature ratings are published for a
variety of materials.

2. Intermediate Standard Class
These ratings fall between standard class ratings and are
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achieved by designing the valve body and bonnet with
extra wall thickness and by designing the body-to-bonnet
bolting to handle higher loads. NDE is not required. Only
BWE valves may carry intermediate ratings. They many
times allow use of less expensive products in high duty
applications.

3. Special Class
These ratings are typically higher than standard class rat-
ings and are obtained by ultrasonic or radiographic testing
of the body and bonnet castings. Any BWE globe or angle
valve may be given a special class rating. See ANSI
B16.34 for these ratings.

4. Intermediate Special Class

These ratings require both the nondestructive examination
of the body and bonnet (as in special class) and the extra
wall thickness/bolt strength (as an intermediate class).
These ratings fall between the special class ratings, and
may be applied only to BWE valves which have intermedi-
ate ratings. Intermediate special class ratings for applicable
products are published in vendor literature.

Special Class, Intermediate Standard Class and
Intermediate Special Class ratings all require pricing consider-
ations.

Valves built to comply with B16.34 must also meet marking
requirements. To mieet these requirements, manufacturer
uses two nameplates, one with valve body information, one
with actuator information. The full nameplate requirements are
met only when ANSI B16.34 compliance is specified in writing
by the customer.

ANSI B16.5. This standard covers the design of flanges
and flanged fittings and also establishes flanged fitting ratings.
Although the current edition cof this standard is not a valve
design standard, earlier issues (before 1973) were applied to
valve design. Design respensibility was transferred to ANSI
B16.34 in 1973 for buttweld end valves and in 1977 for flanged
end valves.

ANSI B16.5 may be applied to valves several ways:

1. As a dimensional/design standard for the flanged ends of
valves. Literature will commonly say “Mates with ANSI XXX
flanges.”

2. To designate the pressure-temperature rating of the valve.
The bulletin will commonly say “Pressures consistent with
the applicable ANSI flange rating.”

3. As a valve design standard. This is not common now that
ANSI B16.34 covers valve design, but many older valves or
older specifications may reference ANS| B16.5 as the
design specification.

MSS SP-66. This standard was published as a valve
design standard prior to ANSI B16.34. Conformance to ANSI
B16.34. Conformance to ANSI B16.34 should generally be
specified in lieu of MSS SP-66. “Special inspections” per MSS
SP-66 to increase the pressure-temperature ratings are now
replaced by ANSI B16.34 special class ratings.

MSS SP-67. This standard covers design and test perfor-
mance requirements for butterfly valves and divides them into
three leak classes. In most situations, these leak classes have
been superseded for control valve usage by the ANSI/ISA
B16.104 Standards.
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Type I: Tight shutoff valve. No leakage allowed.

Type Il: Low leakage valve. Leakage within tolerances is
allowed in the closed position. Type Il valves are not subject-
ed to a seat test unless required by the purchaser, When a test
is required, the valve is to be subjected to a hydrostatic or air
seat test at the rated shutoff pressure, and the leakage must
not exceed the leak rate specified by the purchaser.

Type lll: Nominal leakage valve. No seat leak test required.

MSS SP-67 also defines face-to-face dimensions for cer-
tain butterfly valves.

ASME Boiler and Pressure Vessel Code - Section VIII.
This code covers requirements for pressure vessels. It is not
used for valve design, although some design calculations for
diffusers and actuators are based on Section VIII.

ANSI| B16.10. This standard defines face-to-face dimen-
sions for gate, plug, check, ball and control valves. Control
valves covered include Class 125 and 250 cast iron through 8
inch size, and Class 150, 300, 400 and 600 steel flanged
valves through 8 inch size. Face-to-face dimensions for large
valves and high pressure valves will vary by manufacturer as
necessary to suit the constraints of each design. Socket weld
valves are covered by ANSI B16.11.

ANSI B16.37. This standard covers hydrostatic testing of
control valves. Test pressures are 1.5 times the cold working
pressure given in ANSI| B16.34. The manufacturer complies
with ANS| B16.37 on those products whose pressure shell is
rated per ANSI Class B16.34 (i.e., with ANSI 150,300...etc.
ratings). Testing is completed, when specified in full compli-
ance with methods prescribed. As standard, manufacturer
product is hydro tested by component using ANSI B16.37
pressures and procedures. This component hydrotest is fol-
lowed by an aerostatic test after assembly to confirm gasket
joint integrity. This procedure allows us to ensure the integrity
of valve parts and joints and contributes more efficient manu-
facture.

ANSVFCI 70-2 (formerly ANSI B16.104). This standard
defines seat leak classes and testing procedures.
Manufacturer complies with this standard on those valves
which are given ANSI leak rates (i.e., ANSI Class I, IV,
V...efc.). The standard prescribes test procedures for each
leak class as well as allowable leak rates. For more informa-
tion see Control Valve Selection in Chapter 1.

MSS SP-61. This standard covers pressure testing of steel
valves. It includes testing of stem seals, shell hydro-test, and
seat leakage. Specification of MSS SP-61 will lead to prob-
lems. The standard requires testing with packing which can
lead to significant corrosion problems (see Packing Materials
& Systems Chapter 12). Also, the seat leak test procedure is
not adequate to recognize leak rates of different trim styles
and sizes. This may lead to over or under-specification of leak
rate. ANSI B16.37 and ANSI/FCI 70-2 should be requested
instead.

SNT-TC-1A. This standard defines qualification require-
ments for personnel who perform non-destructive examina-
tion. All personnel doing NDE should be qualified per
SNT-TC-1A.

ANSI B16.34. This standard allows increased pressure-
temperature ratings for valves which are non-destructively



examined (special class). Radiography or, with customer
acceptance, ultrasonic testing, is performed on certain areas
of the body and bonnet. Consequently, this standard includes
test procedures and acceptance criteria for diographic, ultra-
sonic, magnetic particle and liquid penetrant examinations.
Use of B16.34 is recommended in lieu of comparable MSS
standards due to broader acceptance.

MSS SP-55. This standard covers visual examination of
castings.

MSS SP-54. This standard covers radiographic examina-
tion of castings. Radiographic examination per ANS| B16.34
or ASTM E94 should be proposed, however, due to broader
acceptance of the standard.

MSS SP-53. This standard covers magnetic particle exam-
ination. Again, magnetic particle examination per ANSI B16.34
should be proposed.

ASME Boiler and Pressure Vessel Code - Section V.
Section V ccntains requirements and methods for non-
destructive testing and describes procedures for various types
of testing. This section is applicable only when it is specifical-
ly referenced and required by other ASME BPVC sections or
other design specifications.

ASME Boiler and Pressure Vessel Code - Section IX.
This standard defines requirements for qualification of welders
and welding procedures. Welders and welding procedures
should all comply with ASME Section IX. Non-compliance will
violate other code and standard requirements.

SSPC-SP5, SSPC-SP6, SPPC-SP10. These standards
define requirements for blast cleaning metal surfaces. Most
vendor procedures will comply with either SSPC-SP6 or
SSPC-SP10. Requirements for special blast cleaning will
often be coupled with special painting requirements.
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