





Verabar. Energy Savings

Over $50,000 Per Year Savings on a Single Application

The Verabar lowers the permanent pressure loss by 97% when
compared to the older technologies: orifice plates and flow nozzles. $\
The improvement in efficiency can be calculated as Energy Savings.

The sheet below shows a typical Verabar energy savings calculation
for a high-pressure steam application. Energy equations are

used to convert permanent pressure loss to horsepower. ~$ |
$\

The horsepower savings are then calculated in dollar
savings per year.

See Page 4 for a Summary Report of multiple $\
applications and cost savings of over $91,000.

Verabar: Energy Savings Calculation — Steam

Figures like these convince customers of the value in
using the Verabar.

N

User List
Here is a partial list of customers

using the Verabar in many appli-
cations in the Power Industry:

AEP

Allegheny Power

Alstom Power

Arizona Public Service
Black & Veatch

Delmarva Power & Light
Detroit Edison

Eastern Electric

Electro Hydro

Foster Wheeler

Interstate Power
Jacksonville Electric
Korea Electric Power

LG & E Power Systems
Martin Drake Power Plant
Melaka Power

New York State Electric & Gas
North Dakota State University
Pacific Gas & Electric
Public Service of Colorado
Ray Nixon Power Plant
Reliant Energy

S. Mississippi Electric
Saskatoon Power Corp.
Tennessee Eastman
Tampa Electric

Tucaman Power
University of Minnesota
Note: The calculations are based on Orifice Plates with a .6 Beta. Western Power Service
Less restrictive Flow Nozzles will lower the savings by 20%. West Texas Utilities




Verabar. Operating Cost Savings

Over $91 ,000 Savings Per Year Verabar has only Orifice plate needs

4” of linear welding 63” of linear welding
Public and private power plants using gas or steam turbines
are using the Verabar to significantly improve efficiency.
Power engineering companies, boiler manufacturer

and boiler service companies recognize Verabar’s
improved accuracy and reliability, low installed
cost and especially the low operating cost.

Operating Cost Savings Report

The report below summarizes a 150 MW heat recovery
steam generator. Similar savings would be realized for any
power plant with comparable measurement points.

For your own Operating Cost Savings Report, simply furnish
flow conditions and Veris will send you a complete report.

A Typical Operating Cost Savings Report

T ) Pipe Tempfrature Pressure Verabar Horsepower | Operating
ype of Fluid Size F psig Model Verabar Cost
°C bars Callout Orifice Savings
Steam Flow
Pipe Material - Chrome Moly | 12 S 160 | Sigos | gasabar | VS0 oo | 82556554
Flow 1o Condencer B schSid | g | foabas | V10 G555 | 85062060
Flow 1o Gondonser 2schSid | oG | godbas | V10 209 | $206866
LP Steam Flow (2 each) 12” sch Std BTN o psig V510 o5y $6,550.40
Water Flow
Suction Flow (2 each 0 schsid | foge | aosoms | V10 27 | sessses
Spray Viater ( each) VietorTubes | 100°C | 1220bws | VS0 054 $34.42
Condensate Pumps. wensd | S| B | e | S| starmos
Soray Water Fow. VetorTbes | 100°C | Toptas | VS0 479 $96.10
Cooling Water 12” sch Std ;‘ g ZE 74 g ZE H\éf—(')l'gp Sogg $990.00
Air Flow
Compressed Air 47 sch 40 IV | gapsig V100 ;8% $1,470.20
Flue Gas Recirculation Duct | 36" x 100" |  aosen 150 Vi10 N/A N/A
Combustion Air 48” x 120" 1206 fo 0 2%? V110 N/A N/A
Total Yearly Operating Cost Savings $ 91,738.52

Additional Installation Cost Savings $ 9,900.00




Verabar. Models

and Options for Power and Plant Utilities

High Pressure Steam, Boiler Feed Water, Condensate, Cooling Water, Fuel...

The Verabar maximizes efficiency with the lowest permanent pressure loss. Due to its non-
constricting design, the Verabar is one of the most cost efficient flow sensors. The Verabar
produces an extremely low permanent pressure loss, typically less than .1 psig. An orifice plate
constricts the flow, causing a typical permanent pressure loss of over 2 psig. When compared
to an orifice plate, the Verabar can reduce the operating cost by over 97%.

High Pressure/Temperature Steam

Special head design handles pressure to 2500 ANSI rating and temperatures to 1200°F (649°C).
Manufactured to ASME B31.1, Code Welding, Chrome Moly mounting flanges.

g2z 7 72
o Optional
Instrument Valves
. High Pressure Steam
[ 77

Flanges
900# = =

1500#

or 25004

Double

Standard Verabar Models

Regular, Hot Tap and Flanged models are available
for measurement of gas, liquids and steam.

V100 V400 Hot-Tap
Regular

V500 Flanged

Vi10

Regular Flanged
Opposite side Opposite side
support support

Model V400 installed in a 10” boiler feed water line, Suction side,
permanent pressure drop of only .54” (.02 PSI)

Optional Instrument Head Designs

Directly mounted transmitters and integral RTD
heads are available.

Mass Integral
Transmount Transmount RTD
Multivariable

Transmitter

Outputs: DR, T, P
compensated flow



Verabar. New and Retrofitting Air Flow Applications

Combustion Air, Flue Gas, Pre-heater Air, Scrubber Balancing...

The Verabar is engineered for the power industry to improve the accuracy, repeatability and dependability of airflow
measurement. The Verabar is the ideal choice for new facilities or easy retrofitting to ducts replacing inaccurate,

troublesome or high maintenance flow measurement devices.

Typical Problem Devices

Air foils, venturi sections and old style pitots are typically

problem devices in combustion air and air to pulverizer
flow measurement. With no flow test data or accurate
flow coefficients, accuracy can be +20%. They are
difficult to install and are prone to clogging.

Air Foils, Venturi Sections
and Old Pitots

Combustion
Air Measurement

Air to Pulverizer
Old pitot devices

Thermal
(Anemometer) Devices

These are also problem

devices as moisture, dirt and
corrosion can cause inaccuracies.
Calibration cannot be verified in
the field and maintenance

costs are high.

Verabar Trouble Free Performance

The Verabar offers trouble free performance with docu-
mented test data and accurate flow coefficients provid-
ing accuracy +1-2%. Installation and service become
easy, and Verabar’s bullet shape resists clogging.

Easy Installation in Large Ducts
Up to 22 feet (7 meters)

A flanged opposite wall support is used for easy
alignment of Verabar to opposite wall support.

Flexible Installation Locations

The Verabar can span
either the Width (W)
or the Height (H)

of the duct. .

Alternate side
location (W Span)
requires drip  shin

(condensate) legs
for moist gases.

W
Span

Duct Height to Width Ratio

When the duct Height to Width Ratio
exceeds a ratio of 2:1. Two Verabars
are manifolded to a single transmitter.

e {W(<2H)}

Pictured at left:

Verabars replace Venturi in large air duct
and provide lower permanent pressure drop,
higher accuracy and repeatability.



Verabar. Straight-Run & Installation Requirements

Verabar’s Minimum Straight-Run Requirements

The Verabar’s dual averaging of the low-pressure signal produces higher accuracy and repeatability with shorter
straight-run requirements than other sensors. Repeatability for control applications is excellent at 0.1%.
Even in non-ideal pipe or duct configurations repeatability never exceeds 1 to 2%.

Pipes — Minimum Straight-Run

9D

7D

3D ——

@.L._L

— )
t !

I
i i
ta— 2D~ tt— 3D —
1

gl\?in:num Straight-Run
90° Elbow Position

+3.0% Accuracy +3.0% Repeatability
Consult Factory

Easy and Flexible Installation Locations

.

Ducts — Minimum Straight-Run

9H

7H

L

Minimum Straight-Run
90° Bend Position

Consult Factory

The Verabar recommended installation location is Gas-Top of Pipe and Liquid-Bottom of Pipe. If obstructions
require an alternate location can be used with slight modifications of instrument connections.

Gas

Recommended
Top of Pipe

Alternate
(Top of Pipe)
160° ...

Condensate drains
back to pipe

Alternate
(Bottom of Pipe)

Requires collection of
condensate and —# *®
periodic venting

Recommended
Bottom of Pipe

Pictured below: Accurate fuel measurement for combustion efficiency.

s e A G 57*

Liquid & Steam

# <— Requires collection
of entrained gas and
periodic venting

0/ N

Entrained gas
moves back to pipe

N\

Ducts

Recommended
Top of Duct

For Immediate Service
Use

FASTER

Factory Assisted Service
& TEchnical Response

U.S. and Canada
Call Toll Free:

1-877-VERIS00
(1-877-837-4700)
Contact Veris Worldwide:

Tel: (303) 652-8550
Fax: (303) 652-8552

E-mail: contact@veris-inc.com
Website: www.veris-inc.com




Verabar. Quick Model Selection *- RFQ Form

- . 1SO 9001
Fill in the form below, complete sections 1 through 7 and fax to: 303-652-8552 Certified
Date: Tag#: P.O.#:

From: Phone: ( ) Fax: ( )
Company: Address: City, State, Zip:

4. Enter Pipe Dimensions or Duct Dimensions 2_ Pipe or Duct Orientation

Pipe Size Sch Height (H) (Check one b°") <
Pipe ID and E. Width (W) ‘
Wall Pipe Mat’| F~w Wall sh
Dimension ort
Wall Verabar spans  Duct Mat'l (H) Horlzontal Vertlcal Straight Run
(H) or (W) - Consult Factory
3. Fluid Name: Maximum Normal Minimum Units Special
Eior Flow Rate Instructions
Flow All Pressure @ Flow
Conditions | Fluids Temperature @ Flow
Specific Gravity, or
Gas -
Molecular Weight
Liquid Specific Gravity
Steam Veracalc Program can calculate Density from Temperature and Pressure
4_ Select Model V400 Hot Tap V450 Hot Tap
(Check one box) V200 Hot Tap 0 [ vss0
[ v150 V250 Hot Tap Spring Lock
h ] v500 V510
[ V100 V110 Spring Lock Regular

T Tk

0 )

5. Instrument Connections (Select Remote or Direct Mount..'zansmitter sold separately. See Field Flow Systems literature)
Select ':I Remote Mount Transmitter (1/2” NPT) B Direct Mount Transmitter (Flanged 450°F/232°C Max.)
Instrument Parallel Regular RTD Valve Transmount Mass Transmount Manifold
Head p R b aT OF a m
58] | b o = @Q
NV NV
. . Explsn. Integral
Proof Integral RTD Integral
6. Instrument Valves (Opt.) Manlfolds (Optional) 7_ Transmitter
*2 Remote Mount #* Direct Mount
Select Needle Gate 3-Valve 5-Valve Supplied By
Instrument |5 cone(cs)|Oc2GC(Cs)| CIF3SC(CS) | CIF3HC(CS) | I F5SC(CS) | I F5HC (CS) [JVeris [ Others
Valves or [JC2NS(SS) | [0 C2GS(SS) | O F3SS(SS) | O F3HS(SS) | O F5SS(SS) | O F5HS (SS)
Manifold @m@ @m@ MHD)\;J
(Optional) H’ﬂ@"” [}mx@mnﬂ
1/2” NPT 1/2” NPT Soft Seat | Hard Seat Soft Seat | Hard Seat

V=riS, inc.
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