Not Just a Lot of Hot Air!

In-line calibrating an Annubar® Primary Flow Element

In unconventional ductwork or plumbing;

Short Course: 6A-4890
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Photography & Video Recording Policy Cate

Photography and audio/video recording is not permitted in any sessions or in the
exhibition areas without press credentials or written permission from the Emerson
Exchange Board of Directors. Inquiries should be directed to:
EmersonExchange@Emerson.com

Thank you.
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Presenters

= Dave Winters

= Nate Kenyon
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Dave Winters: Bio ks

= Field Service Engineer
= Based out of Rosemount DP Flow in Boulder, CO
= 35 years of service to Rosemount DP Flow

= EXxperience
— Drafting
— Design
— Field Service: Experiences include flowmeter installations,
start-ups, and in-line calibration
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Nate Kenyon: Bio Tl

= Product Development Engineer
s Also based out of Rosemount DP Flow in Boulder, CO

= EXxperience:
— Skid design
— Antifreeze/coolant processing plant
— Flowmeter configuration management

— Rosemount DP Flow projects outside standard product
offering
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In-Line Calibration - Introduction ks

= Focusing on air flow:

"‘b — You will learn how an Annubar®
"Q Averaging Pitot Tube works.

il — You will learn how an S-Type
L (Stauscheibe) Pitot Tube works.

| — You will learn how to perform an
| in-line calibration.

— You will learn how to obtain an accurate reading from
an Annubar® APT installed in less than ideal
conditions.
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In-Line Calibration - Introduction ks

= We may inadvertently use the following terms
Interchangeably:

In-Line Calibration Flow Coefficient Annubar® Primary Element

Pitot Traverse K-Factor 485
Flow Test Blockage Coefficient Annubar® APT (Averaging
In-Situ Calibration Pitot Tube)

In-Line Flow Calibration
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Annubar® Primary Element Basics e

3051SMV Transmitter w/
Pressure & Temperature
Compensation

Direct Mount Transmitter I )
— r'\\
AL

Option Shown

RTD Connection Housing

Mounting — i
Hardware ——> li; E Annubar® Primary Element
A | o
Duct Size A
& Area ow
¥ /

High Pressure Side / k Low Pressure Side

Optional Opposite Side Support
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Annubar® Primary Element Basics
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The Annubar® primary element creates a blockage in the process piping (Model 485 is shown).

Process fluid accelerates to fit the same amount of fluid flow through the smaller area.

Since energy must be conserved the process pressure decreases as velocity increases.

The transmitter measures the difference in pressure and calculates flow rate.
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Annubar® Primary Element Basics

Any Questions?
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Annubar® Primary Element Installation Feite

= Dream Conditions

— 8 upstream and 4 downstream diameters of straight pipe (or more)

— No valves, elbows, reducers, holes, expanders, etc. in front of
measurement point

— Annubar® APT installed perpendicular to plpe axis within 3°
— Smooth wall pipe

— Fully developed flow profile

— No moisture, particulate or condensate
— Measured pipe ID (used for calculation)

—— — — THW e —
— - -
— — — — AM — —

8D+

|
D
i

4D
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In-Line Calibration - Introduction
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Upstream/Downstream Recommended Recommended
Condition ‘A ‘B’
Table taken from the 485 QIG

o 8D in plane
—- ' 1™ 10D out of plane

. 11D in plane
T | 16D out of plane

_~_-'*-1 23D in plane
B 26D out of plane

f B 30D in plane
I ﬂ_. ; _J‘L__:W 30D out of plane

P 12D in plane
an — ._4'“— 12D out of plane

4D

4D

4D

4D

4D

(Quick Installation Guide)
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In-Line Calibration - Introduction ks

= Why do you need an In-Line
Calibration?

— Annubar® APT is installed in less
than ideal conditions
» Lack of straight run
» Odd-shaped or large ducting
» Non-standard mounting
* Fan or dampers in close proximity
* ‘Manifold’ of primary elements
o Temperature gradient in flow

— Flow reading is not representative
of actual flow
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In-Line Calibration s e

= Introduction: An in-line flow calibration is used to adjust the K-Factor
(or flow coefficient) of the Annubar® APT so that the DP reading from
the bar matches the actual, non-standard flow through the pipe or
duct.

. APT

| average
flow
reading

| Actual
| average
flow

= First, we determine the actual flow through the pipe.

= Then we adjust the K-Factor that has been programmed into the
transmitter (or customer’s control system) to account for the non-
standard flow profile.
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In-Line Calibration

EXCHANGE

= Where did it come from?

The actual Pitot Traverse is done following the guidelines of Code of Federal Regulations (CFR)
number 40, part 60

= Where does the Pitot Traverse take place?

— At or near the location of an existing Annubar® primary element, the Pitot tube is used to
determine the actual flow rate, compensating for any special conditions.

HI Pressure Sensing Port

8” 70 186” To D.P. -
PREFERRED | Transmitter
T
PITOT TUBE /
ANNUBAR TEMP & PRESS.
MEASUREMENT F
L
o
RTD w
I |
H‘ ‘ [ FLrow Low Pressure Sensing Port
H ‘ Stauscheibe Pitot
I L)
(aka: “S-type” or open face)
Preferred Flow Testing Location COMBINING
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In-Line Calibration

Any Questions?
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In-Line Calibration - Introduction ks

= What are the steps to an In-Line Duct
Calibration?

— Split the pipe or duct into
numerous equal area segments
near the Annubar® APT

— Use an S-type Pitot tube to
measure the DP (flow) through
each segment

— Adjust the Annubar® APT flow
coefficient to make the flow or DP
reading match the total flow
determined from the Pitot Tube
measurements

Annubar®
Primary
Element
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In-Line Calibration - Introduction -

Divide the duct interior into numerous equal area Duct Walll
segments

Annubar®
Primary
Element

Section A-A from previous slide
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In-Line Calibration - Introduction Y

Add access ports for
the S-type Pitot Tube N

Section A-A from previous slide
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In-Line Calibration - Introduction ni-

Insert the S-type Pitot
Tube into the access
port

Section A-A from previous slide
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In-Line Calibration - Introduction
Record DP readings at :::_?:_:}5

each segment of the pi
from the Pitot Tube

pe

Section A-A from previous slide
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In-Line Calibration - Introduction ks

= Use area, temperature, pressure, blockage and
recorded DP from the S-type Pitot Tube in each
segment to determine actual flow

= Compare to Annubar® APT’s reading
= Adjust the primary element’s flow coefficient to match

Pitot Tube DP Readings
Actual Duct Flow Rate Annubar APT Flow

Coefficient
Adjustment

Temperature & Pressure

Annubar APT Flow

Annubar APT DP Readings Rate Reading
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THE ELEMENTS



In-Line Calibration - Introduction

= Pipe or Round Duct

Pitot Tube Taps

DP measurement points S
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In-Line Calibration - Introduction

EXISTING AMMLUBAR

DLICET DIWIRED INTL
EQUAL AREAS

TEXT AXIS &
PORT #2

ExXIZTIMNG

CUSTOMER'S
P GR M
TRAMSMITTER

PORTAELE
CATA
LOGGER

GLOBAL
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IMDIvIDU AL WMOMITORED PITOT
DIFFEREMTIAL PRESSURE DATA

PORTABLE SETUF:
-0OF TRANSMITTER
—TEMFERATURE TRAMSMITIER
—STATIC PRESSURE TRAMSMITTIER

FPOIMTS WiTHIM THE DLCTS
"EQuaL AREAST

TEST AXITS &

PORTAEBLE "S- TYPE
PITST TUBE
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Prior to In-Line Calibration ks

s Obtain customer information
— Fan curve
— Line/Duct size and wall thickness
— Mounting information

— Fluid information
« Type of fluid: Air, natural gas, steam, etc.
» Temperature of fluid
* Process pressure on fluid

= Enter this information into a quoting and calculation

program called “Instrumentation Toolkit” to predict the
DPs and K-factor

COMBINING
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Prior to In-Line Calibratign s e

ROSEMOUNT INC. i
485 - Annubar Primary Element EMERSOH
CALCULATION DATA SHEET
GEMERAL DATA
C L b Wk
BT W KRR
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Ao b
L Dl
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Tag ha EVE 5 DEMAIR -4 MO
PROOUCT DESCRIFTION
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Instrument Toolkit Calculation
Datasheet

— Customer inputs

— Calculated outputs

— Warnings, structural failure
information
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Prior to In-Line Calibration
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= Sizing the Annubar® Primary Element in
Instrumentation Toolkit:
ROSEMOUNT INC. y
. 7
485 - Annubar Primary Element EMERSON
CALCULATION DATA SHEET
GENERAL DATA
Customer: WVarious
Project: Mate Kenyon and Dave Winters
S. 0. No:
P. O. No:
Calc. Date: August 26, 2013
Model No: 485G080ZSHPS1T100R7RL / 3051SFA1G08B0Z5SHPS1T100T31DA1ASRLO4MS
Tag No: EMEX-DEMO-AIR-430F
PRODUCT DESCRIPTION
Product Type: 485 Duct Mount Instrument Valve:
Sensor Size: Sensor Size 1 Valve Matenal:
Wetted Material: 316 Stainless Steel S B25" X 475"
Transmitter Conn.: Remote-Mount NPT Connections
Mounting Conn. Matenial 316 Stainless Steel Fipe Orientation: Horizontal
Mounting Type: Duct Flange
COMBINING
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Prior to In-Line Calibration ks

= Sizing the Annubar® Primary Element in

Instrumentation TOOIkit: We field verify duct dimensions prior

to in-line calibration

INPUT DATA
Fluid Type: Gas Wall: 0.100 inch
—>| Fluid Name: AlIR
Pipe 1.D. {(Span): 8.250 inch / Equivalent Pipe ID: 7.064 inch
Body 1.D: 8.250 inch Base Pressure: 14 696 psia
Duct Width: 4750 inch Base Temperature: 60.00 F
- Fressure at Flow: U 20U inHZU@bUF-g
7| Temperature at Flow- 43000 F
Absolute Viscosity: 0.02660 cP Base Density: 0.0764 Ib/ft3
Isentropic Exponent: 1.380 Atmospheric Pressure: 14 696 psia
Compressibility at Flow: 1.0002
Density at Flow: 0.0446 Ib/ft3 [Primary Dimension]:
Flow Rates
Minimum: 40000 ACFM
> Normal: 600.00 ACFM
Maximum: 800.00 ACFM
Full Scale: B00.00 ACFM

From Customer’s Original Order

COMBINING
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Prior to In-Line Calibration

= Sizing the Annubar® Primary Element in
Instrumentation Toolkit:
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Customer’s original flow coefficient from initial
Toolkit sizing calculation. This is the flow
coefficient in the transmitter “out of the box”.

CALCULATED DATA

(Calculation Performed at Normal Conditions. )

T~

DP at Min Flow: 0.258 inH20@68F Flow Coefficient: 0.5567
DP at Normal Flow: 0581 inH20@68F

DF at Max Flow: 1.034 inH20@68F Rod Reynolds Number (Minimum): 3005

DF at Full Scale Flow: 1.034 inH20@68F Rod Reynolds Number (Normal): 4507

Resonant Frequency: 404 Hz Gas Expansion Factor: 0.9999

Wake Frequency: 149 Hz Permanent Pressure Loss:
Blockage: 012 at Normal Flow: 007 inH20@6E8F
at Maximum Flow: 0.13 inH20@68F
Velocity at Max Flow: 4865 tisec
GUIDELINES
Primary Element Min Limit: 86537 ACFM Recommended Min Rod Reynolds Mumber: 86500

Structural Limit (Flow):
Structural Limit (DP):

Max. Allow. Pressure@Temp.:
Design Pressure/Temperature:

13984 .11 ACFM

315.8 inH20@68F

27818.1 inH20@B0F
0.20 inH20@60F ¢

430 F
43000 F

Recommended Min DP:

Max. Allow. Temp.:

0100 inH20@E8F

850 F

COMBINING
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Annubar® Primary Element Basics

Any Questions?
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Annubar® APT Installation: Real Condition 1 Useas e

Annubar®
Head

,
P
-’
”
1l ’
’
’
’
’
/’
’

7’

td
’
s’
s
’
7 -
’
’
'
’/
’

In-Line
Calibration AT
Test Ports

.......

Annubar®
Tip

Annubar® installed directly after Fan in

Windbox Expansion/Transition Duct
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Annubar® APT Installation: Real Condition 2 e

(2) FORMER "VENTURI” SECTION
637 WIDE X 247 TALL

"FORGOTTEN"
127 TALL
"RESTRICTOR PLATE”

Hot Air Ducting

600 F AIR
? FLOW FROM
F.D. FAN
SOUTH
DUCT
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Annubar® APT Installation: Real Condition 2

FORMER "VENTURI SECTION”
(NOMINAL 63"WIDE X 247 TALL)

(4) TRAVERS
TEST PORTS
ANNUBAR TIP
(2) DSl MODEL

DSF+46S ANNUBAR

(4) TRAVERSE
TEST PORTS

i FLOW FROM
/ﬁ?@ i ? F.D. FAN
GENERAL ARRANGEMENT VENTURI SECTION

RETRO-FIT PROJECT (1)

DSI ARTWORK No. 81-49123-008
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Annubar® APT Installationieeal Condition 4 |l

84”7 TALL X 30" WIDE
AIR SUPPLY DUCT SECTION

(NOT ACCESSABLE)

- q

(/

SEE
SECTION
VIEW

847 TALL X 30" WIDE
6 BLADE DAMPER SECTION

DUCT FLANGE
(BOLTS TO BOILER

INLET) 62—1/4" TALL
Z/ ,,) /

X 30" WIDE

L .,
&0
),
e % <é\/p
ONLY AVAILABLE SECTION o Z
FOR FLOW MEASUREMENT Z
0.

BETWEEN DAMPER AND
(2) FLOW CONDITIONER
PLATES v/
COMBINING

BOILER
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Annubar® APT Installation: Real Condition 4
= Conditions:

(5) PITOT TRAVERSE /

IN—LINE CALIBRATION TEST DAMPERS
AXES ¢
INSULATION

| = THRU—OUT

90" ELBOW
SECTION
(LOOKING

UPSTREAM)

1/27 NPT
High Pressure Side

FLOW ELEMENT

RTD JUNCTION
BOX

2 )
:

05"

90°

65" Ces\

Required
for Removal

79”

SECTION A-A

£ EMERSON
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— Downstream of dampers and elbows

— 0.375”

(2) FLOW

- CONDITIONERS
/ (EXIST)

—— 24” |~
20" |l——

1/2" NPT
Low Pressure Side

— Unknown velocity profile

62.25”

BURNER AIR
SUPPLY (2)

DSl ARTWORK No. 81-49123-003

105.5" — Upstream of conditioners and elbow
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Annubar® APT Installation: Real Condition 5 [ G
R

—EXISTING 2" X 2"
ANGLE
A% EXISTING .'" FRAMEWORK
EXISTING |- PORTS ."II EXISTING (32"
TURNING STRUCTURAL EXISTING
VAMES .I"I SUPPORTS 'OPPOSED BLADE'
) TYPE DAMPERS
<:LDW /
[ \ / L
! /

-] | |
II'
/
i (SEAM)
_p-ﬁ—p‘j_. |'II
/
VELOCITY ME'CELER.l!'.T(Z:IF'._.l."l
PITOT TRAVERSE POINTS (CS PLATE}
/ (TYP)
L -' T _,I ——— I
= T it
- . .
TF1 TF2 TP4 { TFS
I I ﬁ 1 i
oTFg
TP&a
aTP4
TP3o
oTP2
TP1a
- COMBINING

o 21 FT. (252.000") (UPPER/LOWER) - THE ELEMENTS
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Annubar® APT Installation: Real Condition 5 e

= Conditions:

— Upstream dynamic dampers

— Structural supports both up and down

— Measurement in reducing accelerator

— Downstream turning vanes

COMBINING
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ANNUBAR FLOW ELEMENT

(2) IN-LINE CALIBRATION PORTS

DUCT BELLOW

SQUARE TO ROUND TRANSITION

FAN
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Annubar® APT Installation

Any Questions?
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Annubar® APT Installation

Are you sure?
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Demonstration Unit ks

Viewing Windows Annubar® & Pitot

3-Pitot Tube i
Test Ports RTDs Mitered Elbow
_ Actual or Adjustable
E>_<pand|ng i Temperature
Width Duct . (0-1000°F) Continuous

_ for both RTDs
Decreasing

Height Duct
Inside:
Annubar® = Diverter Plate

= Structural Support

3051S D.P. = Turning Vane

Transmitter For
Pitot Tube

3051SMV D.P. Fan with
Transmitter For Speed Control

Annubar® APT = COMBINING
THE ELEMENTS
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Demonstration Unit ks

Top View:

Annubar® Primary Element

04 3531 3qn J0%d (£

ke T W

Expanding Duct Width : COMBINING
Pitot Test Ports THE ELEMENTS
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Demonstration Unit ks

Side View:

Mitered Elbow

Turning Vane

Decrease in Duct Height

COMBINING
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Demonstration Unit ni-

Diverter Plate
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Demonstration Unit

Looking Inside:
Duct Area at Annubar® 485 = Width at Annubar® 485 Center Line x Height of Duct

[afalis

Duct Width at

Annubar® 485 - COMBINING
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Demonstration Unit

Looking Inside:
Duct Area at Pitot Test Ports = Width at Test Port Center Line x Height of Duct

Structural Support L
Creates Additional -

Disturbance

Duct Height

Duct Width at Test Port Center Line
. COMBINING

Test Ports : <o tohano: THE ELEMENTS




Demonstration Unit

Any Questions?
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Live In-Line Calibration Tl
s Traverse Set-Up:

— Duct dimensions at Annubar® Primary Element are verified to match the original customer
order:

* Annubar® APT is a Rosemount Model 485/T1 size installed in a 8.25”(209.6mm) Wide x
4.757(120.6mm) Tall Duct

* Duct area at the Annubar® APT is 39.2in? (25,277.8mm?)

— Duct dimensions at Pitot test ports:

* Duct size at the Pitot tube test ports is 7.757(196.8mm) x 4.75"(120.6mm) Tall

» Duct area at the Pitot tube test ports is 36.8in? (23,748.3mm?)

COMBINING
THE ELEMENTS
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Live In-Line Calibration s e

= Traverse Set-Up Continued:
— For the Pitot traverse the duct area is divided in to 15 equal areas
— The Pitot traverse will take place with the fan speed set at maximum
— Factory Fan Rating, 747 SCFM
— Process temperature will be set at 430°F

— All transmitter calibrations, output and signal loops are verified

COMBINING
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Live In-Line Calibration
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DIETERICH STANDARD - PITOT TRAVERSE DATA [JOB

Customer EMERSON EXCHANGE, 2013, pae

oerZo3 ps Tech ﬁw

Site GRYEVINE, TEXAS

Contact Z&e Bacrencere |

Description AV-LIVE LALIBRA 71N of 5. 25 PMOPEL. _ Tag No.LE-OEMI0 31

FBE/T=L ANAUER 1ns FAN (A SCH, IT

No.

Tes

of Axes <3

Pipe/Duct Dimensions

Pts [Axis_S
B.25"x 4. 75" (709.64120-6

Test PortiAxis No. L. 2¢2

Pitot Type 78"® S-TVAE K=_0-8¥
Ref. Flow Rate/Load 2#Ximivm AN W (or Ms) 28-265 sG

Primary S/N

e Data Collection Sheet Ready for test

") Barom 2% ©Fug |

%C0,

t No.

%0
AVERAGING @15 SECONDS %0,

% LR

"Pt. |- Point Dim. Fetvm

SITE

primary 985771 *

Pitot §4".3-7as

v eHES

NOHES

Temp. Press.

F

S8 "

(43 12"

2.38/ 7%

1
1
1
1
1

3.38"/ 3%8"

§.287 41"

1 N R [

48 Y2

143 /12"

I

7.387 23"

3387 3%"

NI

T

428 L

HBY 72"

43", 2"

2.38Y/ 2 %"

3.38"/ 3%’

4.28"/ 414"

A s [=]e
e A A A

FASF 13

NOTES: % - 305/ 52V auTPul” 70 S4-0aR7 s=7 &
M- ERUIVALENT FIPE INSIPE DIAmeTeR: Z, 6y oiA.

V- AL @ AneBa€ 39.2 S&. in.

O-4"tar. C.

@ - DUCT 1N 10E DrmENSIONS @ PITOT: F.35"x 475" (36.8 50 M) COMBINING

THE ELEMENTS
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= Almost Ready
— Now, plant operations will hold fan speed/damper to desired flow rate
— Avoid discharge end of duct for safety reasons

— For this demonstration some assumptions or simulations may be
made such as barometric pressure, process temperature, etc.

— If we start running out of time we will use pre-prepared data
— ANY QUESTIONS?

— Don’t throw objects in the fan!

— Finally! . . Lets turn the fan on and record some numbers!

“CLICK...”
“WIRRRRR...."
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DIETERICH STANDARD - PITOT TRAVERSE DATA IJOB
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DIETERICH STANDARD - PITOT TRAVERSE DATA [JOB
Customer E1EE50N EXCHANGE, 2003, Date OCT 23 D Tech 25~ |
Site GEVEVIMNE, TEXAS Contact 7 Bae 7EM

Description /V-LM& £t BRATION ofF 8.2 MOPEL _ 1ag o EE-DE/MD 31
AEBST=L ANAABE 100 AN LV SEH, DT Rrirans-SM O€16. =, SSZP

Moot Bz ey ey @ Completed Traverse in Axis 2
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%ﬁxma i HES INCHES F | /NVEHES
RN 2P |4 420° |, @PPS"
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M _axss e
48 2" LS5 228" “429° | PFS
1437 172" ||. 56 .59" | ;
2387 2% ||.sS .2z" / |
3387 3% " ||. St 20 K G7s
428/ 4H" | .SY /8" 43¢° | |}
. i -
1]3].48Y 72" :
2|3)/43"Y " '
313]2.38/2%%"
131328/ 33"
i513l4.28"/ 474"

OTES: ¥ - 305/ SV arm]” 70 S4-Dafl SE]- @ O-4"wr. C.

T :’ T M- ERUNALEVT FIFPE ;\;Sx.zﬂ:: DAAmeTER: T GoH CiA. INI
o W- AL=R @, Aadrder B2 . 58. /ad.
e - . " " m
: S o - Prrer . x4.75"(36.85q M. MEINING
3 @ - DUCT INS 108 PrmENS/ONS @ FIToT .35 (: J THE ELEME




T

&

=g

1 Aug 13 =

DIETERICH STANDARD - PITOT TRAVERSE DATA | JoB

Customer EmELsoN Excpang s, Zor3.
Site GEVEVINE, TERAS Contact e Bt 7ars

Date —2C7 202 DS Tech B2

Description ZV-LiME CAesBRA 7IoM oF 8.25" " mapet. Tag No. EE-CE710-31

Ret. Flow Ratefload Z22Xtrmum A8 MW (or Ms) 28:765 sG

LBS/T=L ANINABYE 100 AN TV SEH, DT Peimery-Sl O€16. "K"=.SS7p
No.ofAxes =3 Ptsiaxis. S Time(StartFinish) o |
Pipe/Duct Dimensions 8:25 x4-75"(ffr"?-6"ﬂ°-¢"3£n'mags an AYE.Z5" (70 7. 6mm)
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Test Port/Axis No. L. 23

%0, %CO,
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. i
1i[3]y8Y 72" |.55" .22" +3¢° Fp7S" :
2|33/ Jrz" | LS5 AP ] '
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1#13]3.28"/ 238} .S5"” .SS #3g°
5 |3]9.28"/ #74") .S5" .58 T¢ | ¥ !I

OTES: ¥ - 3051521 au7Pul” 70 S54-0afl SE7 @& O-4"wr. ¢,
M- ERUNALENT FIFE INSIFBR DiAmaTer: T goed oiA.
. W ACER @ ANUEAR 39.2 SQ. IN. , "
T @ - DUCT NS IOE DPrENS/ONS @ FITOT I F RS X o475"(36.8 59 M)
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= Acquisition of “raw-test-data” is now complete

= At this point, plant operations would be notified to adjust
fan to another speed or return to normal operations.

= Raw data will be entered in to the calibration spreadsheet

= The calibration spreadsheet will calculate new “K-Factor”

COMBINING
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Velocity (ft/sec)
m48-56
m40-48
032-40

4.8 _ m24-32
43S m16-24
3.3 & m38-16
2.4 ‘f‘; 00-8
2
"
e
. 55 5.9 13 >0 Flow Direction
Traverse Width (in)
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Flow Profile

= Different fan settings, damper '
settings, and all around flow <
conditions could result in different -
associated K-Factors <

Ducting

Elbow

Fan

Full Scale
Flow K=0.672

Normal Flow
K=0.646

Minimum
Flow K=0.593

COMBINING
THE ELEMENTS



i" 0 EMERSON
GCLoBAL

In-Line Calibration s e

= Almost Finished!

— Need to reconfigure the transmitter

* Using Engineering Assistant (E.A.) the new Corrected Flow coefficient
“K-Factor” will be entered in the 3051SMV multi-variable transmitter

OR

e Using a Field Communicator (like a 475 Handheld) the output signal
(HART, 4-20mA, etc.) signal can be reconfigured to match the new
Flow Coefficient.

OR

» If the customers data acquisition system is performing the flow
calculation from the transmitter output, the new corrected Flow
Coefficient will simply be provided to the customer.
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Summary Al
= You have now learned:
— Annubar® primary element basics
— Many of the real Annubar® 485 duct installation challenges

— The process of an in-line flow calibration

— Performing an in-line flow calibration on an Annubar® allows for
repeatable and accurate flow measurement in otherwise impossible
to measure process situations
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Where To Get More Infor_mation ks

= More information on Annubar® Primary Elements
and Flowmeters can be found:

— Annubar Flow Handbook

o http://www?2.emersonprocess.com/siteadmincenter/PM%20Rosem
ount%20Documents/00809-0100-1191.pdf

— Annubar® Flow Test Data Book

o http://www?2.emersonprocess.com/siteadmincenter/PM%20Rosem
ount%20Documents/00821-0100-4809.pdf
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