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UNPACKING

Unpack the instrument carefully. Make sure all components have been

removed from the foam protection. Inspect all components for damage. -— N :?:rﬂ?;i:er
Report any concealed damage to the carrier within 24 hours. Check the - amplifier
contents of the carton/crates against the packing slip and report any dis- jf:;z',,“

crepancies to Magnetrol. Check the nameplate model number to be sure it
agrees with the packing slip and purchase order. Check and record the
serial number for future reference when ordering parts.

These units are in compliance with:

1. The EMC directive 2014/30/EU. The units have been
tested to EN61326:1997+A1+A2.

2. The ATEX directive 2014/34/EU. EC-type Examination

number FM19ATEX0205X (Ex d). Standards applied:
EN IEC 60079-0:2018, EN 60079-1:2014, EN 60079-
5:2015, and EN 60529:1991+A1:2000+A2:2013.

Serial number

/ probe

SPECIAL CONDITIONS FOR ATEX/IECEx SAFE USE

Integral Enhanced Transmitter/Remote Housing with Thermal Pro ke

ahrowN

(]

. The enclosure contains aluminum and is considered to present a potential risk of ignition by impact or friction. Care must be

taken during installation and use to prevent impact or friction.

. To maintain the applicable temperature code care shall be taken to ensure the “Enclosure Temperature” does not exceed 70 °C.
. The risk of electrostatic discharge shall be minimized at installation, following the direction given in the instructions.

. Contact the original manufacturer for information in the dimensions of flameproof joints.

. For Installation with ambient temperature of 70 °C, refer to the manufacturer’s instructions for guidance on proper selection

of conductors.

. The T4...T3 temperature code is based on the max process temp listed below:
T-Code | Maximum process temperature
T4 +135 °C
T3 +200 °C

Enhanced Thermal Tran s it e 5
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. The enclosure contains aluminum and is considered to present a potential risk of ignition by impact or friction. Care must be

taken during installation and use to prevent impact or friction.

. To maintain the applicable temperature code care shall be taken to ensure the “Enclosure Temperature” does not exceed 70 °C.
. The risk of electrostatic discharge shall be minimized at installation, following the direction given in the instructions.

. Contact the original manufacturer for information in the dimensions of flameproof joints.

. For Installation with ambient temperature of 70 °C, refer to the manufacturer’s instructions for guidance on proper selection

of conductors.

~<--..,____________________________________________________________________________________________|

1.
2.

The Thermal Probe is only for use with the TA2 Thermal Transmitter.
The T4...T3 temperature code is based on the max process temp listed below:

T-Code | Maximum process temperature

T4 +135 °C

T3 +200 °C
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MOUNTING

CAUTION: When loosening a
compression fitting — beware of
the pressure in the pipe. The
probe may blow out of the pipe
causing injury and/or damage.

Feee
Pipe § i

centerline i
i i é 25 mm (1")

See Appendix A for recommended straight run and flow
conditioning plate installation details (if applicable).

Probe installation into a tee fitting
is not recommended

Recommended probe w=selEwe ... . .. .|

Proper installation of the probe in the pipe or duct is essen-
tial for accurate air or gas flow measurement. Normal pro-
cedures for installing any type of flow element should be
followed.

A flow arrow is etched on the sides of the probe to desig-
nate flow direction. The instrument is calibrated with the
flow in this direction. Ensure that the flow arrow is aligned
in the direction of flow. The instrument is unable to recog-
nize flow direction if inserted with the flow arrow in the
wrong direction.

It may be necessary to rotate the head of the instrument to
view the display while maintaining the proper flow orienta-
tion.

It is generally recommended that the sensor be located in
the center of the pipe. This location provides less sensitiv-
ity to changes in flow profile. Sensors mounted through
compression fittings have the ability to field adjust the sen-
sor to the desired location.

Various methods of mounting the probe include compres-
sion fittings, threads, and flanged connections. Refer to
probe model numbers. The insertion probe can be installed
through a compression fitting. The use of a bored-through
fitting with 34" or 1" NPT connection for 3/4" outside diam-
eter tube is recommended.

NOTE: Do not install the probe in locations where con-
densed moisture can be present. The unit may cause a
false high flow indication. In some cases heat tracing or
insulation of the pipe must be considered to avoid
moisture condensation.

Install the TA2 sensor at a 45° angle to minimize moisture
drip. Use of different TA2’s as shown is recommended to
optimize the accuracy in a larger pipe dia.

The use of Teflon® ferrules should be considered if repeat-
ed reposition of the sensor is considered. The stainless
steel ferrule can only be tightened once as it makes a per-
manent indentation on the probe. If using a compression fit-
ting with stainless steel ferrules, ensure that the probe is in
the desired location before tightening.

The TA2 flow measurement is based on a fully developed
turbulent flow profile in a pipe with the specified inner dia-
meter. Accuracy will be affected if these conditions are not
obtained. Installing the probe in a tee is not recommended
as the flow profile and the flow area are distorted.

For applications where it is desirable to install or remove
the probe without having to shut down the process,
Magnetrol’s Retractable Probe Assembly (RPA) can be uti-
lized.

The TA2 with an insertion probe provides a point measure-
ment and assumes that the velocity profile (see figures
below) is uniform over the entire width of the pipe or duct.
The user has the ability to compensate the flow measure-
ments based upon flow profile considerations under the
Advanced Configuration section of the software.
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Display

Connects to J1 on the logic board

A A

The TA2 has a plug in display
(ordered with the unit or separately).

CAUTION: Switch power off
when connecting/disconnecting
the display

The display can be rotated in 90° increments.
Remove both mounting screws and reposition
at desired position.

BE54-631.4 THERMATEL® Enhanced Model TA2



CAUTION: In harzardous area, do NOT power the unit until the cable gland is sealed and the housing
cover of the wiring compartment is screwed down securely / housing locking screw is fastened — dis-

abling the removal of the cover.
NOTE: Wiring for Ex d and Ex d +i is identical. This means that for use in Zone 0 an Ex d device has to use Ex d cabling.

Integral electronics
\
}Evv%)suppw
= Output
@ Shield to ground
Shielded twisted
Active or Passive output

i E : E pair cable
| A- / A+ = active output: power supplied by TA2 |

=

P- / P+ = passive output: power supplied by
external 24 V DC source
Optional pulse output: connect signal wiring to TB4 in combination with an

\
\
\
\
5 \ |
\
\
‘ active or passive output
Optional second mA output: connect signal wiring to TB5, passive output.
\
\
\
\
\

If using both the passive pulse output and second mA output see

Appendix B.
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'
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'
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DCINPUT LOOP1/HART T PULSE/ \
OUTPUT ALARM \

A+ (| P-

AC INPUT

100-264VAC
50/ 60Hz

A
P+

+ p-

P- | P+
POWER

D D LoOP2

OUTPUT

Redesigned wiring connection

Pogv%r supply
Output

Remote electronics

TE D

[

Shield to ground

8 or 10-wire shielded
cable — see MODEL

|
|
|
|
|
|
|
|
|
|
|
IDENTIFICATION |
|

Remote wiring cable connections
1. Green/White

Terminal board

on main

electronics

2. White/Green
3. Blue/White
4. White/Blue
5. Brown/White
6. White/Brown
7. Orange/White
8. White/Orange

9

10.
11. Shield

NOTE: Explosion proof cable is labelled as per terminal number

Remote probe wiring
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CONFIGURATION

IMPORTANT: TA2 units are pre-configured from factory (as per order specifications). Only modify con-
figuration settings in case needed.

NOTE: When power is first applied to the TA2 there is an initialization period for the sensor to reach stabilization.
During this time the TA2 will output a 4 mA signal and the display (if provided) will read «Initializing TA2». Only after the
sensor has stabilized and a valid flow measurement is obtained will the display show a flow measurement, the output
signal will be active and the totalizer will begin counting.

2 line - 16 characters LCD.
Default display cycles every 1,5 s through
FLOW / MASS / TEMPERATURE / TOTALIZED FLOW / mA OUTPUT

UP / DOWN / BACK and ENTER pushbuttons

Keys Comment

t (Up) Scroll to the previous selection/menu in the list or
increase a value (behind decimal/negative values show “-”) or
scroll forward through graphical characters or digits.
If held down; the characters scroll until the pushbutton is released.

¥ (Down) Scroll to the next selection/menu in the list or
decrease a value (behind decimal/negative values show “”) or
scroll backward through graphical characters.
If held down; the characters scroll until the pushbutton is released.

<« (Back) Moves back one level to the previous higher branch or menu level without changes or
moves the cursor to the left to delete an entry.
-+ (Enter) Enters into the lower level branch.

Accepts the selection and returns to the menu traversal mode.
Moves the cursor to the right to quit/save a selection (cursor must be in a blank position).

1P/A.S'S WV O 1R ) 00000

Access Menu
When attempting to enter a selection setting, the unit will display:

Display Item Action

Unit shows an encrypted value. Enter
“0” (factory default password or any
modified user password (001 - 255))

OUSR PRSSL!
OPRB PRSSL

User password required
Probe password required*

[ v}

REL'DO
REL'DO

* only needed when original probe was replaced — factory default is “0”

Select a new Password
Move to OADY CONFIGO menu-selection

Display Item Action
FHANGE PRSSLORDD Enter old password OENTER OLD PRSSWORDO
s wER Change password Enter new password OENTER NEW PASS-
> to select WORDO (any value between 001 - 255)
Add new Password for probe replacement
Move to «Factory Config» menu-selection
Display Item Action

OPRCBE PRRAMSO Scroll through entries (factors are pro-
-+ to select Probe parameters vided with the new probe)

Password forgotten/lost — consult factory for assistance, your password can be recooped via the encrypted value displayed
when the Password is asked for (see Access Menu).

6 BE54-631.4 THERMATEL® Enhanced Model TA2



CONFIGURATION

ey ... ]

The main menu is used to access the various subroutines. From the Run mode, press any key to enter the Main Menu. The
following chart defines the various selections available.

Display

Action if » is pressed

OMERSLURED VALUESDO

Measured values

Enter Measured Values menu

OBRSIC CONFIGO

System configuration

Enter System Configuration menu

1/0 configuration

Enter Input/Output Configuration menu

Advanced configuration

Enter Advanced Configuration menu

Device information

Enter Device Information menu

Diagnostics

Enter Diagnostic menu

Factory configuration

Enter Factory Configuration menu

[ Home ]—[ Measured Values J

TA2 User Interface
Menu Hierarchy Overview

( Basic Config }

[ Fowama |

( I/0 Config }

(Advanced ConﬁgJ

( Device Info J

{AOI Loop Conﬁg}

[AO2 Loop Conﬁg}

( Totalizers J

Secondary loop, Transistor
Output and HART®
configuration are optional

( Diagnostics ]

y

( Factory Config J

'SR

History J

[ Signal Value J
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CONFIGURATION

Measured Values . ____________________________________________________________________________________________________________________|]
The Measured Values menu is used to display the current values measured by the TA2 and determine which parameters will

be shown on the display during run mode. Enter this section by pressing =+ when OfEASLURED VALLES | O is displayed from the
Main Menu.

Display Item Action Comments

OFLou Press t or ¥ to cycle between On main

Nm3/HO Volume Flow display 00N MAiN DISPLAYO and Off Main

=+ to select Display OSFF MAir DISPLAYDO; press -

OmASS Press t or ¢ to cycle between On main

KG/HO Mass Flow display OGN MR DISPLAYO and Off Main

=+ to select Display O3FF MAiN DISPLAYO; press «»

OPRGCESS TEM Press * or 4 to cycle between On main| Temperature measurements
CELSISO Temperature display 0o~ mAiN DISPLAYO and Off Main | are not accurate at velocity
=+ to select Display OSFF MR DISPLAYO; press - below 0,25 Nm/s

OR TOTALIZER
N30
= to select

Totalized data

Press * or ¥ to cycle between On main
display 00 mAiN DISPLAYO and Off Main
Display OSFF MR DISPLAYO; press -

Resetable totalized data

Totalized data

Press t or ¢ to cycle between On main
display 00N mAN DISPLAYO and Off Main
Display OSFF MR DISPLAYO; press -

Non resetable totalized data

=+ to select

Loop current 1

Press t or 4 to cycle between On main
display 00N mAiN DISPLAY0 and Off Main
N

Display OOFF MAlN DISPLRYO; press -

ORDZ LOOP CURR
MARO
=+ to select

Loop current 2

Press t or 4 to cycle between On main
display O3 mAiN DISPLAYO and Off Main
Display OSFF MR DISPLAYO; press

Only available as an option

OLOCRL TRGO
= to select

Device tag name

Press t or 4 to cycle between On main
display 00 mAiN DISPLAYO and Off Main
Display OSFF MR DISPLAYO; press -

Customized units

Press t or § to cycle between On main
display 00N mAN DISPLAYO and Off Main
Display OCFF MR DISPLAYO; press -

ORLARM STATUS
DISRBLEDO
=+ to select

Alarm status

Press t or 4 to cycle between On main
display 00N mAiN DISPLAY0 and Off Main
N

Display OOFF MAlN DISPLASO; press -

Only available as an option

OPREVIOUS MENU
- 10 5ELECTO
=+ to select

Previous Menu

Returns to previous menu
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CONFIGURATION

|
start
: !
Model TA2 [HT, NP] up A
Ver 2.1 a0 DN up
DN
UP y
* [label] * DN Measured Values ENT Flow
[string or value] ENT @ to select DEL nnn units
DEL X
Rotating screens T UP
UP DN
* Status * ON v
[fault or warning] e DEL—| Mass_ ENT
J Shown only if fault cgévlfrning Basic Config nnn :nlts
@ to select uP
DN ENT
v
up Process Temp
DN < DEL nnn units | T—ENT
l 4 On Main Disp
/0 Config ue Off Main Disp
DEL DN
@ to select v ENT
T e DEL R Totalizer L
nnnn units
UP
DN ENT
upP
DN
y ENT
Advanced Config -
DEL Q to select «pDeL—| NR Totalllzer
nnnn units ENT
A
UP uP
DN D+N ENT
l e DEL A01 Loop Curr
DEL Device Info nn.nn mA ENT
@ to select
upP
T DN ENT
UP
DN e DEL— A02 Loop Curr Secondary loop
l nn.nn mA ENT and alarm are
only available on units
_ DEL Diagnostics upP which have these options
@ to select D+N (Model TA2-A4XX-XXX).
T Local Tag
DEL—
up N Magnetrol TA2
DN 3
UP
DN
Factory Config v
< DEL -
@ to select Custom Units
[«—DEL—— .
nnnn units
UP JP
TA2 User Interface DN DN
Home and Associated Menus v
'« DEL Alarm Status
nnnn units
Y
UP
DN
v
«_DEL Previous Menu
@ to select
A
UP
DN
v
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CONFIGURATION

Basic Configuiration [V L

The Basic Configuration menu is used to select the display units and enter specific information for the application. Access this
section by pushing = when Basic Config is displayed from the Main Menu.

To calculate the flow or mass, it is necessary to accurately enter the inside area of the pipe or duct. If the pipe or duct is circu-
lar, simply enter the value of the inside diameter; the cross sectional area of the pipe is automatically calculated. If the duct is
rectangular, skip over the entry of diameter, and directly enter the cross sectional area in the area section. The instrument will
then back calculate an equivalent diameter.

Display Item Action Comments
OLANGUARGED Language Press 4 or # to scroll between | Choice of English DENGLISHD,
- to select French OFRANOAISO, German
. . OBEUTSCHO, Spanish OESPAROSLO or
selections; press » . .
Russian OPycckuiid
OFLOL LNTS Flow Units Press 4 or + to scroll between | Choice of standard cubic feet
Nm3,/HD per minute OSCFAO / per hour
+ to select selections; press OSCFHO / per day OSEFON, thou-
’ sand standard cubic feet per day
MmSCFDO, million standard cubic
feet per day O 5CFE0, normal
cubic meters per minute
Onm3/ming / per hour ONM3/HO / per
day On®3/80, normal liters per
minute ONL/MNO / per hour OMNL/HO
/ per day OM_/D0. For other units,
the Custom Unit feature can be
used in the Advanced
Configuration Menu
OMASS UNTS Mass Units Press ¢ or ¢ to scroll between | Choice of pounds per minute
KG/HO OLBS/MinO / per hour OLBS/HO / per
-+ to select selections; press » day [LB5/50, kilograms per
’ minute OAG/MiND / per hour OAG/HO
/ per day OKG/B0. For other units,
the Custom Unit feature can be
used in the Advanced
Configuration Menu
OTEMP LNITS Temperature Units Press ¢ or + to scroll between Choice of OFRHRENHE!TO, OCELSILEDO
CELSILSO
- to select selections; press »
DENSITY LINTS Density Units Press 4 or + to scroll between | Choice of pounds per cubic foot
K5/m30 OLB/FT30, kilograms per cubic
. . meter 0KG/M30
-+ to select selections; press »

ODIRMETER LNITS

iin}

Diameter Units

Press ¢ or ¥ to scroll between

Choice of inches OMNCHESD,
feet OFEETO, meters OMETERSO,
millimeters OMLLIMETERSD

Press ¢ or ¥ to scroll between

selections; press +»

- to select selections; press »
«FRER LNTS Area Units Press + or 4 to scroll between | Choice of square inches 02D,
i square feet OF720, meters
to select selections: press squared OR20, millimeters
> P - squared Off20
OFLOW ARER Flow Area Enter the cross sectional area of

- TOSELELT» the pipe or duct, or the inside
+ to select diameter

Diameter ODIRMETERD

Enter the inside diameter (if cir-

XXX units cular), press » to accept or
press ¢+ or ¥

Area ORRERD The cross sectional area is calcu-

XXX units lated based on the diameter. If

rectangular enter the flow area

OPREVIOLS MENU
= TOSELELT»

- to select

Returns to previous menu or
cycle through System
Configuration

10
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CONFIGURATION

A
UP
DN
v / English \
Basic Config | ENT__| Language ENT__ | E':‘J‘tgi'ﬁ
—> to select DEL [selection] DEL Espafiol
A Pycckuin
UP
DN
v SCFM  Nm3/min
Flow Units SCFH Nm3/h
< DEL lseloction] e SCFD  Nm3/d
MSCFD NI/min
A MM SCFD  Ni/h
upP \ N/d
DN
¥ /mi /mi
Mass Units ENT Ibs/min kg/min
< DEL . Ibs/h kg/h
[selection] DEL Ibs/d kg/d
UP
DN
v
4 Temp Units ENT Fahrenheit
DEL [selection] DEL Celsius
UP
DN
v
Density Units ENT Ib/ft3
DEL [selection] DEL kg/m3
X
UP
DN
D'amettar Units nches
< [ I ’ ENT feet
DEL [selection] DEL meters
millimeters
UP
DN
Area*Units n2
< ENT ft2
DEL [selection] DEL m2
A mm2
UP
DN
v
B DEL Flow Area ENT Pipe _ID
@ to select DEL [selection]
A A
UP UP
DN DN
v v
DEL Previous Menu Area -
@ to select [selection]

TA2 User Interface
System Configuration Menu

ENT decimal entry
DEL in selected units
ENT decimal entry
DEL in selected units

BE54-631.4 THERMATEL® Enhanced Model TA2
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CONFIGURATION

1/O Configurati on V] 1 L1 m—

The I/0 Configuration menu is used to set
Access this section by pushing + when 0i/0

4-20 mA

To access the 4-20 mA signal, scroll * or ¥ until the display shows OAZ! LOCPO, press » .

u
L

p the operations of 4-20 mA output, the totalizer, and the pulse/alarm output.
ONFIGO is displayed.

Display Item Action Comments
OLOOP CONTROL FLOWO Controlled by flow Press t or 4 to cycle between Choice is Flow OFLOWO
+ to select or Mass 0OMASS0

options

OLRY {4 MR SET
XXXXX LhiT50

4 mA set point
XXXXX units

Set mA point using keypad

Enter value for 4 mA point. Units
are based upon selection OL80F

-+ to select CONTROL
OURY {20 MA3 SET 20 mA set point Set mA point using keypad Enter value for 20 mA point
XXXX UNITS0 XXXXX units
+» to select
OFARULT STARTE XX MARO Fault mode Press ¢+ or 4 to cycle between Select status of 4-20 mA loop in
+» to select XX mA event of fault

022 RA0, 036 MAO or OHCLD

OPREVIOUS MENL
- TOBSELECT»

+» to select

Previous menu

Returns to previous menu

4-20 mA, Optional loop

To access the 4-20 mA signal, scroll * or ¥ until the display shows OAGZ LOOPO, press = .

Display Item Action Comments

OLO0P CONTROL FLOWO Controlled by flow Press 4 or 4 to cycle between Choice is Flow OFL5WO, Mass
+» to select options OmASSO or Process Temperature

OPROCESS TEMPO

OLRY {4 MA3 BET 4 mA set point Set mA point using keypad Enter value for 4 mA point. Units

XXXXX UMITSO XXXXX units are based upon selection OLE0
-+ to select CONTROL

OURY {20 MA3 SET 20 mA set point Set mA point using keypad Enter value for 20 mA point

XXXX UNITS0 XXXXX units
+» to select

OPREVIOLS MENLU Previous menu Returns to previous menu

+ TOSELECT»

+ to select

12
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CONFIGURATION

Flow
Mass

decimal entry
in selected
units

decimal entry
in selected
units

22 mA
3.6 mA
Hold

Flow
Mass
Process Temp

decimal entry
in selected
units

decimal entry
in selected
units

TA2 User Interface

A A
up upP
DN DN
v v
1/0 Config |« ENT A01 Loop Config ENT Loop Control ENT
@ to select DEL @ to select DEL [selection] DEL
A
UP
DN
Y
DEL LRV (4 mA) Set ENT
[entered value] DEL
UP
DN
4
DEL URV (20 mA) Set ENT
[entered value] DEL
A
UP
DN
UpP v
DN Fault State ENT
DEL [selection] DEL
A
UP
DN
4
Previous Menu
@ to select
A
UP
DN
A\
A
UP
Secondary loop DVN
configuration is :
only available on units DEL A02 Loop Config <—E’I\EI-LI——> Loop antrol E’E‘[
which have this option. @ to select [sele::tlon]
UP
DN
v
DEL LRV (4 mA) Set ENT
[entered value] DEL
UP
DN
uP !
DN DEL URV (20 mA) Set ENT
[entered value] DEL
UP
DN
4
Previous Menu
© to select
A
UP
B DN
Totalizers ENT
DEL @ to select DEL \
see page 14-15
UuP for Totalizer
DN Configuration
Transistor Output
configuration is T <tor Ot
only available on units ransistor Ou ENT
which have this option. DEL @ to select DEL™
e page 16-17 for
uP Transistor Output
DN Configuration
v
Damping (0 -1 5) ENT [inc/dec]
DEL [entered value] DEL 0-15
UP
DN
v
Previous Menu
DEL @ to select

I/0 Configuration Menu
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CONFIGURATION

Totalizer

The totalizer maintains a continuous, running total of the flow in selectable units. It also provides elapsed time since the last
totalizer reset. The totalizer utilises eeprom memory, eliminating the need for a battery backup. The totalizer can be reset to
zero via the software configuration menu or by the HART communication. When power is interrupted, the totalizer will restore
to its last saved value.

To configure the Totalizer operation, scroll * or ¥ until the display shows OTGTALIZERD, press = .

Display Item Action Comments
OTOTALIZER UMTSD Totalizer mode disabled Press ¢ or 4 to scroll through Permits selection of the units for
-+ to select the options both resettable and non reset-

table totalizers

Resettable mode enabled

Press ¢ or ¢ to scroll through

Enable or disable OR T0TAL MODED

-+ to select the options
OR TOTAL muLT Sets a multiplier Press ¢ or 4 to scroll through Permits use of a multiplier
+ to select the options
OR TOTALIZERD Read only screen displaying the
» to select forfaslir:rvalue of the resettable
OR TOTAL TiMED Read only screen displaying the
+ to select elapsed time since resettable

totalizer was reset

OR TOTALIZER RESETO
- to select

Resets total flow and
elapsed time

Second change OARRE H0L SLRELD;,
press ¢ or ¥

Select O4E50 or ONGO for resetting

Sets a multiplier for the
non-resettable totalizer

Press ¢ or 4 to scroll through

Permits use of a multiplier

-+ to select the options
ONR TOTALIZERD Read only screen displaying the
-+ to select present value of the non-reset-

table totalizer

Read only screen displaying the
elapsed time since non-reset-
table totalizer was reset

OPREVIOUS MENU
- 71O 5ELECT»

Previous menu

Returns to previous menu

14
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CONFIGURATION

Totalizers
@ to select

A

ENT
DEL

A

UpP

DN
¥

Totalizer Units
[selection]

ENT

A
UpP
DN

v

DEL

R Total Mode
[selection]

DEL

ENT

Disabled

Y

upP

DN
Y

DEL

R Total Mult
[selection]

DEL

ENT

Enabled

—

/ 1 N
10
100

A
UpP
DN

v

DEL

R Totalizer
nnnnnnn units

A
UpP
DN

v

DEL

R Total Time
nnnnnh nnm nns

7y

upP

DN
y

DEL

R Totalizer
Reset

DEL

ENT

1,000

10,000
100,000

Are You Sure?

7y

UpP

DN
¥

DEL

NR Total Mult
[selection]

DEL

ENT

[selection]

A
UpP
DN

v

DEL

NR Totalizer
nnnnnnn units

A
UP
DN

v

DEL

NR Total Time
nnnnnh nnm nns

X

up

DN
v

DEL

Previous Menu
@ to select

DEL

TA2 User Interface
I1/0 Configuration Menu

ENT
DEL

Totalizers

No
Yes

BE54-631.4 THERMATEL® Enhanced Model TA2
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CONFIGURATION

Transistor output

The optional transistor output can be configured to provide a pulse output proportional to the flow rate or an alarm indica-
tion where the output can serve as a low flow or a high flow alarm indication. When used as a pulse output a multiplier fac-
tor can be applied. A selection of maximum frequency ensures that the pulse output from the TA2 does not exceed the
maximum allowable frequency of any external counter. The default is 10 KHz.

Item

Action

Comments

Output function disabled

Press ¢ or ¢ to scroll through
the options

Can be set up for OPLLSE CLUTPLTL,
ORLARMO or ODISARBLEDD

Pulse Output
Configuration

Pulse rate calculation example:
see appendix C

Choice between Standard Cubic
Feet O5CFO, Normal cubic meters
onm30, Normal liters ONLO, pounds
OLBO or kilograms OKG0

Press +; press ¢ or ¥ to
scroll through the options

MUL TIPLIER XXXXO

Lowest 0.0001; highest 1000
Press »: press ¢ or  to
scroll through the options

Frequency output OFREQLENCY

YVvYVvYy
AAAN

Should match the maximum
input frequency of the external
counter/totalizer. Press » to
confirm

Return to previous menu
OPREVIOUS MENUO, press «» to
confirm

- to select

Alarm configuration

Press ¢ or § to scroll

ORLARM SET POINT XXXXO

Enter the set point. Units will be
the same as chosen in AO1.
Press -+ to confirm

ORLARM OPERRTIONDO
-+ to select

Choice between OL0u FLOWO or
OHIGH FLOWO, press - to confirm

OPREVIOUS MENU
- TOBELELT»

+» to select

Returns to previous menu

+» to select

Previous menu

Returns to previous menu

Damping

Increasing the Damping will smooth the TA2 display and the loop output. This may be used in cases when turbulence is caus-
ing fluctuations in the measurement.
The damping value is expressed in time constants. A one-second time constant means that with a step change in flow, the
measured flow value will reach approximately 63 % of the new value in one second and approximately 99 % of the new value
in five seconds. The lower limit is 0 which means no damping (other than the inherent response time of the sensor); the upper

limit is 15 seconds.

16

BE54-631.4 THERMATEL® Enhanced Model TA2



CONFIGURATION

Q to select

A
UP
DN
\
Transistor Out ENT Output Function ENT PU|S:|£#1tPUt
@ to select DEL [selection] DEL Disabled
UP
DlN
DEL Pulse Out Config ENT Pulse Out Units ENT
[to select] DEL [selection] DEL
UP
DN
Multiplier ENT
DEL [selection] DEL
UP
DN
uP v
DN DEL Frequency ENT
[selection] DEL
T \ 10000 /
UP
DlN
Previous Menu
DEL
@ to select
Flow or mass units per
the Primary Variable
Alarm Config ENT Alarm Set Point ENT ’
< [— decimal ent
DEL @ to select DEL [entered value] DEL v
A
UP
DN UP
¥ DN
Previous Menu
< DEL to select -
@ to selec DEL Alarm Operation ENT High Flow
T [selection] DEL Low Flow
UP
DN UP
l DN
TA2 User Interface
DEL Previous Menu 1/0 Configuration Menu

BE54-631.4 THERMATEL® Enhanced Model TA2
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CONFIGURATION

Advanced Configuration |

The Advanced configuration menu sets advance parameters not normally used in the operation of the instrument. To access
Advanced Configuration, scroll * or ¥ until the display shows OADY CONFIGO, press - .

Display

Item

Action

Comments

ONEW PRSSWORD
- TOB5ELECT»

+» to select

Change password

Enter New Password

Change the instrument password

OINSTALL FRCTORS
- TOB5ELELT»

+» to select

Install factors

Enter new values for A, B & C

Permits user to adjust flow mea-
surement*

OGASCARL TRBLE R/B
= TO5ELECT»

- to select

Gas calibration

t or ¥ to choose AorB

Allows selection for 2 different
gasses or 2 different ranges for
the same gas

1T LT LN
ORLTS SWITCHING

Allow automatic switching
between a low flow Table

t or ¥ to choose

It is necessary to have a dual
calibration and distinct flow rate

» 10 3ELELT» Disabled/Enabled
- to select A and a high flow Table B. differences between tables in
order to perform switching func-
tion.
OSTP CONDITIONS Standard temperature Enter value for Standard Permits user to change STP
> TOSELECT» and pressure conditions Temperature and select (Standard Temperature and
+» to select Standard Pressure value Pressure) conditions

Customised input

Press ¢ or §,then » to enter
option

OCUSTOM UNITS TEXTO, enter max
6 characters

Allows the user to create any
desired units of flow measure-
ment

Allows the user to calculate the
OCUsTom UMTO value

Return to previous menu

OB/R TRIM ARG
- TO5ELECT»

- to select

Press ¢ or ¢, then » to enter
and adjust 4 mA or 20 mA point

Allows to fine tune the 4mA and
20 mA points for the first gas or
first range using the ¢ or ¥

D/ TRIM ROC
- 7O B5ELECT»

+» to select

Press ¢ or {,then » to enter
and adjust 4 mA or 20 mA point

Allows to fine tune the 4mA and
20 mA points for the second gas
or second range using the ¢ or
¥

Previous menu

Returns to previous menu

measurements for changes in flow profile using a polynomial relationship in the form of:
Corrected flow = A+Bv+Cv2
v = velocity in SFPM (Standard feet/min.). Contact Magnetrol for calculations to determine these factors.

The default is B = 1; and A and C = 0. To use the correction factor, develop a relationship between the flow measured by the TA2 and
the flow measured by a second flowmeter. Curve fit the second order polynomial (above) using the output of the TA2 and the output of
the second flowmeter for corrected flow. Then enter the appropriate values in the Advanced Configuration menu.

Installation factor: Changes in flow profile will affect the measurements of the TA2. Advanced users have the ability to adjust the

18
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CONFIGURATION

Advanced Config
@ to select

A

UP

DN
v

ENT New Password ENT .
DEL [entered value] DEL decimal entry
A
UP
A
DN uP
DN
¥
DEL Install Factors ENT A+Bx+Cx/"2, A=
@ to select DEL [entered value]
UP
DlN
DEL A+Bx+Cx"2, B=
[entered value]
UP
DN DEL A+Bx+Cx"2, C=
[entered value]
UP
DN
v
Previous Menu
DEL
@ to select
Y
UP
DN
v
_ DEL GasCal Table A/B ENT Table A
[selection] DEL Table B
UP
DN
v
Auto Switching ENT
DEL
[selection] DEL
UP
DN
v
DEL STP Conditions ENT Temperature
I @ to select DEL [entered value]
= ?
X ' up
1 UP DN
DN
! ! _ '
| J ressure
' see next page M DEL [selected value]
UP
DlN
TA2 User Interface DEL Previous Menu
Advanced Configuration Menu Sto S?'ed
UP
DN

|

ENT
DEL

ENT
DEL

ENT
DEL

ENT
DEL

ENT
DEL

decimal entry

decimal entry

decimal entry

decimal entry
in selected
units

1 atm
1 bar

BE54-631.4 THERMATEL® Enhanced Model TA2
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CONFIGURATION

A

UP

DN
Y

-

Custom Unit

DEL @ to select

ENT

A

UP

DN
v

DEL

Custom Unit Text
[entered value]

7y

UP

DN
v

DEL

DEL

Custom Unit Mult
[entered value]

uP
DN

'

D/A Trim AO1

DEL © to select

ENT

Previous Menu
© to select

DEL

D/A Trim 4 mA
[value]

uP
DN

DEL

D/A Trim 20 mA
[value]

1

uP
DN

'

D/A Trim A02

DEL @ to select

DEL

ENT

Previous Menu
@ to select

Previous Menu
@ to select

f

UpP
DN

|

«—DEL—

DEL

DEL

D/A Trim 4 mA
[value]

!

UP
DN

|

D/A Trim 20 mA
[value]

t

UP
DN

'

Previous Menu
@ to select

t

UP
DN

'

alphanumeric
entry
(6 characters)

ENT
DEL

ENT

DEL decimal entry

ENT

DEL [inc/dec]

ENT

DEL [inc/dec]

ENT +
DEL [inc/dec]

Secondary loop
configuration is
only available on units
which have this option.

ENT

DEL [inc/dec]

TA2 User Interface
Advanced Configuration Menu (cont)
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CONFIGURATION

Device information . __________________________________________________________________________________________________________________________|
The menu is used to display information about the device.

Display Item Action Comments

OMPUT LOCAL TRGO Magnetrol TA2 Press » to change the tag The default can be changed to
describe the application or trans-
mitter number. Max.16 charac-
ters

OMAGNETROL 5/N0 Magnetrol serial number This number is needed if infor-
mation on the device is needed
in the future.

OMARGNETROL M/NO Magnetrol Model number Displays the number that is used
by the firmware.

OMODEL TR2 [} Firmware version Displays the firmware version
used.

OIMPUT HART TRGO HART Tag Press » to add HART Tag Max. 8 digits and only visible on
units with HART.

OHART POLL ADORO HART Poll Adress Press » to add the address Number from 0 to 15. Enter 0 for

a single installation. Enter 1-15
for a multi-drop installation.
Default value is 0. Only visible on
units with HART.

OHART DEVICE 100 HART identification num- | pragg » to add identification Required for units with HART. Only
ber number visible on units with HART

DOPREVIOLS MENU Previous menu Returns to previous menu

A

UpP

DN
¥

Device Info ENT Input Local Tag ENT
@ to select DEL [entered value] DEL R (Segggrs)

alphanumeric

7y

UpP

DN
¥

Magnetrol S/N
[value]

DEL

7y

UP

DN
¥

Magnetrol M/N ENT
[entered value] DEL

7y

UpP

DN
v

Model TA2 [HTINP]
[Ver 2.1 a0]
X

UpP
DN
¥

Input HART Tag ENT
[entered value] DEL

DEL

< DEL

alphanumeric
entry

(8 chars) ) o
HART configuration is

UP available on units

DN which have HART on

v the primary loop.
P HART Poll Addr ENT [inc/dec]
DEL [entered value] DEL 0-15
A

UpP

< DEL

DN

v
_ HART Device ID ENT .
DEL [entered value] DEL integer entry
X

UpP
DN
AJ

Previous Menu TA2 User Interface
@ to select Device Information Menu

DEL

7y

UP

DN
v
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CONFIGURATION

Diagnostics e

The OBIARGNSSTICSO menu contains both informational items and diagnostic screens that can assist in obtaining information on

the operation of the unit and troubleshooting if faults or warnings occur.

Press » to view OFIXED SIGNALD.
Then pressing 4 or ¥
permits to change the signal.

Display Item Action Comments

OHISTORYD History Press - to view diagnostics Each event is indicated with an
event number. The most recent
event is shown first

ORUN TimED Elapsed time since OHI5TORY0 was
last reset

OHISTORY RESETO Resetting history log Press » to reset

O5IGNALD Live signal reading Provides a mW reading and the

calculated flow rate

ODELTAR TERPO

Temperature difference

Displays the temperature differ-
ence between the 2 RTD’s

OHERTER SETTINGSO

Current value

Current value as sent to the
heater

OmAX PROCESS TERPO

Maximum process tem-
perature

Press » to reset the recorded
temperature

Displays the maximum tempera-
ture recorded by the sensor

Electronics temperature

Displays current temperature in
the enclosure

Recorded maximum tem-
perature

Press » to reset the maximum
recorded temperature

Displays the maximum tempera-
ture in the housing

Recorded minimum tem-
perature

Press » to reset the minimum
recorded temperature

Displays the minimum tempera-
ture in the housing

OPROBE 5TRTUS
- TOB5ELECT»

+» to select

Probe status

0840 means the probe is opera-
tional, OSHORTEDD or OCPEND means
there is a problem. Consult
Magnetrol if a problem is noted.
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CONFIGURATION

ENT Previous Menu UP
Jp DEL @ to select ‘ DN
DN
v
Diagnostics ENT History ENT Event nn ENT Eventnn Occurred
@ to select DEL [current status] DEL [Diagnostic Text] DEL nnnnnh nnm nnsec
L A A
up upP
DN DN
v v
DEL Run Time Run-time since ENT Eventnn Duration
nnnnh nnm nnsec | history was reset. DEL nnnnnh nnm nnsec
[y
UP
DN
¥
History ENT Are You Sure? ENT No
DEL Reset “DELT [selection] “ DEL Yes
[y
UP
DN
¥
DEL Signal xxx mW ENT FxdSgl xxx mW
XXXX XX units DEL XXXX XX units
X
UP
DN
v
DEL Delta Temp
[temp value]
I}
BE TA2 User Interface
v Diagnostics Menu
DEL Heater Setting
[integer value]
Iy
UP
DN
¥
Max Process Temp ENT Reset? ENT No
DEL [max value] DEL [selection] DEL Yes
X
UP
DN
v
DEL Electronics Temp
[current value]
A
UP
DN
v
Max Elec Temp ENT Reset? ENT No
DEL [max value] DEL [selection] DEL Yes
Y
UP
DN
v
i ?
. DEL Min !Elec Temp ENT Rese.t. ENT No
[min value] DEL [selection] DEL Yes
o .
DN UP
l DN
v
Probe Status ENT Temp Sensor
DEL — —>
@ to select DEL OK/Shorted/Open
L) A
UP UP
DN DN
v
Flow Sensor
OK/Shorted/Open
A
UP
DN
A4
Probe Heater
| OK/Shorted/Open
\ see next page X
! UP
: DN
v
Previous Menu
Q to select
A
UP
DN
v

BE54-631.4 THERMATEL® Enhanced Model TA2
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CONFIGURATION

Diagnostics eeee................._______ |
The OBIARGNSSTICSO menu contains both informational items and diagnostic screens that can assist in obtaining information on

the operation of the unit and troubleshooting if faults or warnings occur.

Display Item Action Comments
OZERD POWER TEST Output signals will be disabled
-+ 70 TEGT» and the heater turned off.
+» to select Temperature difference between
the sensors will be shown.
DLG&EEE’_L VALIDAT Low calibration validation | prags + to display temperature Verifies th.at.the heat transfer
- 70 TEST» differences characterlgtlgs hgve .no.t chapged
» to select and the unit is still within calibra-
— - — tion.
OH! CAL VALIDATE Hi calibration validation Press » to display temperature
- TOGSELECT» differences
+» to select
A A A A
b bl bu
DN
v v v
Zero Power Test ENT » Delta T Unstable » Delta T Stable
l«— DEL ——
@ to test DEL [temperature] — DEL—— [temperature]
A A
upP upP
DN DN
¥ ¥
DEL Amb T Unstable DEL Ambient T Stable
[temperature] [temperature]
A A
up up
DN DN
upP A\l v
DN
A
UuP
DN
v
DEL Low Cal Validate ——ENT—| Delta T Unstable Saved Test DelT ENT Save Temp?
@ to test l«—DEL—— [temperature] [temp] [temp] DEL [selection]
A A
UP ENT
DN DEL
A2 DEL \2
Amb T Unstable
DEL [temperature] No
7 Yes
upP
P
A
UP
DN
v
DEL Hi Cal Validate ——ENT—> Delta T Unstable Saved Test DelT ENT Save Temp?
@ to test l«— DEL—— [temperature] [temp] [temp] DEL [selection]
A A
: ENT
DEL
X : Hﬁ DEL v
I
! [ No
X L}P Yes
, Amb T Unstable
: DN DEL [temperature]
|
! upP
| DN
| v TA2 User Interface
| Diagnostics Menu
I
v
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CONFIGURATION

Diagnostics e

The ODIRGNCSTICSO menu contains both informational items and diagnostic screens that can assist in obtaining information on
the operation of the unit and troubleshooting if faults or warnings occur.

Display Item Action Comments
ORD! LOOP TEST» mA Value output 4 or ¥ to change output signal
+ to select

OROZ LOOP TEST»

mA Value output

4 or { to change output signal

Only shown on units that have

+ to select the optional second mA loop.
OTEST PULSE Pulse output signal 4 or ¢ to set the number of When the test is completed the
- TOSELECT» pulses; then » to con- number of pulses will be shown.
+ to select firm Press two times » to return to
Press » to conduct test previous menu. The device will
OTiME 8UTO and return to normal
operation after 5 minutes.
A
! A
: UP
X DN
¥
A01 Loop Test ENT )
[« DEL [current value] [ DEL ™ | linc/dec]
UP
DN
Secondary loop
A2 L. Tost configuration is
oop Tes ENT : only available
DEL [current value] DEL linc/dec] on units which
have the optional
secondary loop.
UP
DN A
UP
DN
v
Test Pulse ENT Num Test Pulses ENT
le— — l—— —
DEL @ to select DEL [selection] DEL
Pulse Output
diagnostics are
only available
on units which up DN
have the optional upP
Tran_sistor Output DN
interface. Pulse Out Test [ ENT—> Pulse Out Test
@ to test «— DEL—In Progress/Complete/Fail/Timeout
; UP DN
DEL F’Qret\/lous| Mtenu
0 Sf ec TA2 User Interface
up Previous Menu Diagnostics Menu (cont)
DN DEL —
© to select
v A
UP
DN
v
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CONFIGURATION

Factory COnfiguI"atiOn .|

The Factory Configuration is used during initial calibration of the instrument; access to this section is generally only required
for review of the information.

To access Factory Configurations, scroll * or ¥ until the display shows OFACTORY CONFIGO, press - .

Replacement of either the probe or the logic circuit board will require re-entry of calibration data. A replacement probe will be
accompanied with a new calibration certificate which will provide the new calibration information. Replacement of the logic cir-
cuit board will require re-entry of the original calibration data from the initial calibration certificate.

Display Item Action Comments

OPROBE PARAM Probe parameters t or ¥ to scroll through entries These factors will require

- TOSELECT» changing if probe is replaced.
-+ to select

CAL PARAMETERS A
= TO5ELELT»

- to select

Parameters gas A

t or ¥ to scroll through entries
and compare against data on the
calibration certificate

These factors will require
changing if probe is replaced.

OCAL PARAMETERS B
= TO5ELELT»

- to select

Parameters gas B
or second range

t or ¥ to scroll through entries
and compare against data on the
calibration certificate

These factors will require
changing if probe is replaced.

DCONTROL PRRAMETERS

Control parameters

t or ¥ to scroll through entries

These factors will require

- T05ELECT» and compare against data on| changing if probe is replaced.

-+ to select Calibration Certificate

OMmODULE PRRAM Module parameters Scroll through entries These are factory set values and
-+ TOSELECT» should not be changed.

+» to select

Password

Set by Magnetrol

+» to select

Previous menu

Returns to previous menu or
cycle through Factory
Configuration.
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CONFIGURATION

A
UP
DN
v
Factory Config ENT Probe Params ENT
@ to select DEL @ to select DEL see page 28
X
UP
DN
4
Cal Parameters A ENT
DEL @ to select € DEL see page 29
X
UP
DN
4
Cal Parameters B ENT
DEL & to select le—— DEL —>  see page 29
A A
UP UP
D*N D*N
Control Params ENT Coeff Ratio ENT )
DEL © to select DEL [entered value] [ DEL |  decimalentry
A
UP
DN
v
Slope ENT .
DEL [entered value] DEL decimal entry
[y
UP
DN
v
UP DEL Power Predictor
DN [entered value]
X
UP
DN
¥
Factory Param (1-5)
DEL [entered value]
Module Params ENT . ) .
DEL & to select D= — Heater Calib Factory configuration only.
A
UP
DN
NSP:/ | If the password timer has
< DEL alue ’ ENT decimal entry expired, [entered value]
[entered value] DEL will display the encrypted
X value of the password.
UP
DN
v TA2 User Interface
B DEL Previous Menu Factory Configuration Menu
@ to select
X
UP
DN
v
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CONFIGURATION

Probe parameters . _____________________________________________________________________________________________________________________________|
To access Probe parameters first enter Factory Configuration, then * or ¥ until the display shows OPROBE PARAMSO, press -

to enter.

Display Item Action Comments

OSENSOR TYPED Sensor type t or 4 to select type OTXRO, OTXS0, OTXUD, OTFTO, OSPARE

+» to enter i0, OSPARE 20, OSPARE 30 can be
selected

ovoo Calibration parameter deter-
mined when calibrating the
RTD’s

OFoO Low calibration validation Calibration parameter deter-

Press » tod
differences

isplay temperature

mined when calibrating the
RTD’s

OPROBE TERP CRLIBO

Hi calibration validation

Press + to display temperature

differences

Used during calibration of the
RTD’s

DOPREVIOUS MENU
= 710 5ELELT>

- to select

Previous menu

Returns to previous menu

Probe Params
@ to select

DEL Enter Probe Temp
[ Y=="1 [temp readin
“ent | fteme al

A

ENT

DEL

A
UP
DN
v
 ENT Sensor Type ENT
DEL [selection] DEL
UP
DN
DEL o ENT decimal ent
[entered value] DEL v
UP
DN
Fo ENT ;
DEL [entered value] DEL decimal entry
UP
DN
A
UP
DN
4
Probe Temp Calib —ENT—>|  Temp Stabilizing
DEL [OK/Bad/Calib |«— pgl. —[lo temp ADC cnt] Temp
Required A
* A UP
uP DN
DN v
v DEL Temp Stabilizing
DEL Previous Menu [lo temp ADC cnt] Flow
Ly
@ to select Jp
DN
v

decimal entry

TA2 User Interface
Factory Configuration Menu
Probe Parameters
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CONFIGURATION

Calibration parameters |

There are two separate menus for calibration parameters titled OCRL PARAMETERS AO and OCAL PARAMETERS BO. These two different
sets of calibration are used when the TA2 is calibrated on two gases or two different ranges. If the unit is calibrated for air, then
only OCAL PRRAMETERS AO is used. If calibrated for a different gas then the calibration parameters for the specified gas is contained
in OCAL PARAMETERS AO, the air calibration is contained in OCAL PARAMETERS BO.

CAL PRRAMETERS AD and OCAL PARARMETERS BO have an identical menu structure.

Display Item Action Comments
OCALIB TRBLE A Calibration table Provides actual calibration data points
NN POINTSO respective gas
DEHE‘_ i HEH”ET_EE'S t or § to scroll through
- TOSELECT» parameters
+» to select
OTEMP CORR TCC-AO, OTEMP CORR Gas specific factors for temperature
TCC-BO, OTEMP CORR TLL-C compensation
OGRS DENSITSO Provides gas density at STP conditions
ORIR EQUIVALENCSO Factors relating the relationship of the
gas flow to the flow of air
OSET POINTO Temperature differ- | Only to be changed by Indicates temperature difference the
+ to select ence Magnetrol device is attempting to maintain
OZERD FLOW SIGNALD Zero flow data point Used to adjust data point for applica-
-+ to select tion specific related issues
OLOW FLOW CUTOFFO Low flow limit Enter the limiting value using 4 flow rates below this value will be
» to select or 4. Confirm by pressing ignored.
two times » .
OCALIB PIPE ARERO C.allbratlon of the Enter the flow area using t or
pipe area ¥ . Confirm by pressing
two times ».
OPREVIDUS MENL Previous menu Returns to previous menu
+> TOSELELT»
-+ to select
Cal Parameters A ENT Calib Table A ENT Table A Pt nn Pwr
@ to select DEL nn Points DEL [entered value] \UP
i D
T ENT
upP DEL ENT [inc/dec pt #]
DN
l Table A Pt nn Vel U
N
B Gas Parameters ENT [entered value] P
DEL & to select — DEL —> see page 30
X
up
DN
¥
. Set Point ENT imal ent
DEL [entered value] DEL decimal entry
upP
DN
¥
" Zero Flow Signal ENT .
DEL [entered value] DEL decimal entry
upP
DN
v
4 Low Flow Cutoff ENT .
DEL [entered value] DEL decimal entry
X
up
DN
v
_ Calib Pipe Area ENT )
DEL ® to select “— DEL decimal entry
X
upP
DN
¥
DEL Previous Menu
® to select TA2 User Interface
U‘FP Factory Configuration Menu
DN Cal Parameters A/B
v
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Gas Parameters
@ to select

ENT
DEL

A

UpP

DN
¥

Temp Corr TCC-A
[entered value]

7y

UP

DN
¥

DEL

Temp Corr TCC-B
[entered value]

Y

UpP

DN
¥

DEL

Temp Corr TCC-C
[entered value]

ENT
DEL

ENT
DEL

ENT

decimal entry

decimal entry

decimal entry

7y

UpP

DN
¥

DEL

Gas Density
[entered value]

DEL

ENT

decimal entry in

7y

UpP

DN
¥

DEL

Air Equivalency
@ to select

7y

UpP

DN
¥

DEL

Previous Menu
@ to select

7y

UP

DN
v

DEL

ENT
DEL

—

chosen units

see page 40

TA2 User Interface

Factory Configuration Menu

Gas Parameters menu exists for both Gas A and Gas B
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CONFIGURATION

Air equivalency |

To access ORIR EQLIVALENTYO, press » .
Display Item Action Comments
ORIR EQLWY MODED Air equivalency mode 4 or ¢ to enable or disable the
+» to enter mode

OGRS COEFF RGO
To

OGRS COEFF EGO
-» 1o enter

Enter values using ¢ or ¥

Polynomal equation used:
A+Bv+Cv2+Dv3+Ev4 where v is
mass velocity. Contact Magnetrol

for factors.

A

upP

DN
v

Air Equivalency
Q to select DEL

Air Equiv Mode

le— ENT_,| )
[selection]

ENT
DEL

Disabled
Enabled

X

UP

DN
¥

Gas Coeff Ag
[entered value]

DEL

ENT i
“— DEL decimal entry

X

UP

DN
¥

Gas Coeff Bg
[entered value]

DEL

ENT i
“— DEL decimal entry

7y

upP

DN
v

Gas Coeff Cg
[entered value]

DEL

ENT

DEL decimal entry

A
upP
DN

v

Gas Coeff Dg
[entered value]

DEL

ENT

DEL decimal entry

7y

UP

DN
v

Gas Coeff Eg
[entered value]

DEL

ENT ;
“— DEL decimal entry

7y

upP

DN
v

Previous Menu
Q to select

DEL

TA2 User Interface

X

UP

DN
\J

Factory Configuration Menu
Air Equivalency

Air Equivalency menu exists for both Gas A and Gas B
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CONFIGURATION USING HART®

IMPORTANT: The digital HART® communication is superimposed on the
4-20 mA output and requires a min. load resistance of 250 Q and a max load
resistance of 1000 Q.

DC Power input Analog output 1
(15-30 vV DC) Output
TB2

AC Power input Active or passive
(100 - 264 V AC) / connections

TB1 \ TB3

DCINPUT | | OOPT/FART | [PULSE!
A AC et - ouTRUT ALARM L
100-264VAC A,
S0 60Hz P | "Pef ae || -
TEST|~

ja] par
o |

LI 1o0p2

ouTPUT

Junction

Y A
[
)
R_>250Q
Control “ H ” I
[;?::Il:y D D E comvzlanrrtll?\ent
| Powelr D D D
e /_{W mmm
Current D D D
— Meter L D D B
D00

To confirm HART® handheld communications, attach the unit as shown in the illustration. If the communicator reads GENER-
IC on the first two lines, then the HART® handheld does not contain the current DDs (Device Descriptions) for the TA2 meter.
Contact your local HART® Service Center

HART Version HCF Release Date Compatible with TA2 Software
Dev V2 DD VA1 February 2016 Version 2.1b0 and later
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CONFIGURATION USING HART®

1 Device Setup @
2 Diagnostics @

3 PV

4 PV Loop

5 PV % Range

6 SV

7 SV Loop

8 SV % Range

9 Process Variables @

1 Flow

2 Mass

3 Process
Temperature

4 R Totalizer

5 R Totalizer Time

6 NR Totalizer

7 NR Totalizer Time

8 Custom Unit

@ See page 36

1 Basic @
Configuration

21/0 @

1 Flow Units

1 System Units @
2 Flow Area @—

2 Mass Units

4 Density Units
5 Totalizer Units
6 Diameter Units
7 Area Units

3 Temperature Units

Configuration

3 Advanced @

1 AO1 Loop Config @

1 Pipe ID

2 Flow Area

(flow body ID if TFT)

2 AO2 Loop Config @—

1SVis
2 AO2 Lwr Range Val

1PVis

2 AO1 Lwr Range Val
3 AO1 Upr Range Val
4 Fault State

3 AO2 Upr Range Val

1TVis

3 Variable Mapping @

4 Totalizers @

2QVis

5 Transistor Output @

1 Pulse Output

6 Damping 2 Alarm
7 Poll Address 3 Disable
1 Output Function @— 1 Pulse Units

2 Pulse Output Config @
3 Alarm Config @

1 Totalizer Units

2 R Totalizer Mode
3 R Totalizer Mult

4 R Totalizer

5 R Totalizer Time
6 Reset Totalizer

7 NR Totalizer Mult
8 NR Totalizer

9 NR Totalizer Time

2 Pulse Multiplier
3 Pulse Max Freq

1 Alarm Setpoint 1 Low Flow
2 Alarm @ 2 High Flow
Operation

Configuration

4 Device Information

5 Factory
Configuration

6 Review

1 Install Factors @
2 Gas Cal Table @

I

3 Auto Switching @
4 STP Conditions @

5 Custom Unit @
6 New User Password
7 D/A Trim AO1
8 D/A Trim AO2

1 Table A
2 Table B

1 Disabled

2 Enabled

1 STP Temperature
2 STP Pressure

1 Custom Unit Text
2 Custom Unit Mult
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CONFIGURATION USING HART®

1 TXR
1 Device Setup @ 1 Basic 2 TXS
2 Diagnostics Configuration 3 TXU
3 PV 4 TFT
4 PV Loop 5 Spare 1
5 PV % Range 2 1/0 6 Spare 2
6 SV Configuration 7 Spare 3
7 SV Loop
8 SV % Range
9 Process Variables 3 Advanced
Configuration 1 Local Tag
2 Descriptor 1 Sensor T PY
3 HART Tag ype
. . 4 Poll Address 2 1o
4 Device Information @—— 3 Fo
5 Date . .
6 Message 4 RTD Calibration
7 Date/Time/Initials 5 Calibrate RTDs
8 Manufacturer

9 Model Number
10 Specific Model
11 Firmware Version
12 Magnetrol S/N
13 Device ID
14 Final asmbly num —

1 Coeff Ratio

2 Slope

3 Power Predictor

4 Factory Parameter 1
5 Factory Parameter 2
6 Factory Parameter 3
7 Factory Parameter 4
8 Factory Parameter 5

1 Heater Calibration

5 Factory @ 1 Enter Password 2 Calibrate Heater
Configuration 2 Probe Parameters @—+—
3 Control Parameters @
4 Module Parameters @—
5 NSP Value
6 Cal Parameters A~ @ ; 82|ST|2:||’:1rﬁeters @
7 Cal ParametersB @ 3 Set Point
4 Zero Flow Signal
5 Low Flow Cutoff
6 Cal Pipe Area
6 Review
1 Cal Table B 1 TCC-A
2 Gas Parameters @1 2 TCC-B 1 TCC-A
3 Set Point 3 TCC-C 2 TCG-B
4 Zero Flow Signal 4 Gas Density 3TCC-C
5 Low Flow Cutoff 5 Air Equivalency 4 Glas DgnSIty
6 Cal Pipe Area ° 5 Air Equivalency
o
1 Enable/Disable 1 Enable/Disable
2 Ag 2 Ag
3 Bg 3 Bg
4 Cg 4 Cg
5 Dg 5 Dg
6 Eg 6 Eg
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CONFIGURATION USING HART®

1 Device Setup @
2 Diagnostics

3 PV

4 PV Loop

5 PV % Range

6 SV

7 SV Loop

8 SV % Range

9 Process Variables

1 Basic
Configuration

21/0
Configuration

3 Advanced
Configuration

4 Device

Information

5 Factory
Configuration

6 Review @

1 Model
2 Manufacturer
3 Magnetrol S/N
4 HART Tag
5 Descriptor
6 Firmware Version
7 Date
8 Message
9 Final asmbly num
10 Device ID
11 Poll Address
12 Date/Time/Initials
13 Universal rev
14 FId Dev rev
15 Software rev
16 Num req preams
17 PVis
18 SVis
19 TVis
20 QVis
21 Pipe ID
22 Flow Area
23 AO1 Lwr Range
Value
24 AO1 Upr Range
Value
25 Fault State

26 Damping

27 AO2 Lwr Range
Value

28 AO2 Upr Range
Value

29 R Totalizer Mode

30 R Totalizer Mult

31 NR Totalizer Mult

32 Output Function

33 Pulse Units

34 Pulse Multiplier

35 Pulse Max Freq

36 Alarm Setpoint

37 Alarm Operation

38 Install Factor A

39 Install Factor B

40 Install Factor C

41 Gas Cal Table

42 STP Temperature

43 STP Pressure

44 Custom Unit Text

45 Custom Unit
Multiplier

46 AO1 4mA Trim value

47 AO1 20mA Trim value

48 AO2 4mA Trim value

49 AO2 20mA Trim value
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CONFIGURATION USING HART®

1 Device Setup
2 Diagnostics @

3 AO1

4 AO1 Loop

5 AO1 % Range

6 AO2

7 AO2 Loop

8 AO2 % Range

9 Process Variables

1 Present Status @

PV Out of limits
Non-PV Out of limits
Loop Current Saturated
Loop Current Fixed
More status available
Cold start
Configuration changed
Device malfunction

1 Device Status @
2 Reset Config chgd

Default Params

3 Faults @

Fault 1

4 Warnings @
5 Informational @

No Probe Signals

2 History @

1 View History
2 Reset History

1PV

2 Signal

3 Exit Fixed Signal
4 Fixed Signal Value

Temp Snsr Shorted
Temp Snsr Open
Flow Snsr Shorted
Flow Snsr Open
RTDs Reversed
Heater Shorted
Heater Open

ZFS Too High

Too Few Cal Pts
Air Equiv Coeff
User Coeff
Module Failure
Vel > UprSnsr Lmt

— Initializing
AQO2 Loop Fixed
In Test Mode

1 Signal/PV @
2 Delta T

3 Extended Diagnostics @

4 Trend Chart

3 Heater Setting

Vel > Upr Cal Pt
Vel < Low Flow Lmt
RTD Drive Current
Dflt Totalizer

4 Process Temperature @
5 Elect Temperature @
6 Zero Power Test

7 Low Cal Validation
8 High Cal Validation
9 AO1 Loop Test
10 AO2 Loop Test
11 Test Pulse

Pulse Mult Error
Warning 2

AO1 Loop Trim Reqd
AO2 Loop Trim Reqd
Process Temp High
Check Install Factors
Elec Temp Hi

Elec Temp Lo
Warning 1

1 Current Temperature
2 Max Temperature
3 Min Temperature
4 Reset Temperatures

AQO2 Loop Fixed
AQ2 Loop Saturated
Set Pt > UprCalPt
Range Too Small
System code

1 Current Temperature
2 Max Temperature
3 Reset Temperatures
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DIAGNOSTICS TEST

The TA2 has several diagnostics tests which may be routinely performed. When conducting these tests, the reported flow rate

will be zero.

Heater setting L .]|

The amount of current flowing to the heater is displayed
under Diagnostics/Heater Setting. This value can be veri-
fied by connecting a multi-meter across the Heater Bypass
terminals (J2. This board can be accessed by opening the
cover and removing the display module.

The measured value should match the value shown on the
display. Any difference between the two values indicates
that the heater calibration is incorrect. If the heater circuit is
open, a nominal current value will be displayed, but the
measured current will be zero.

Display
J1 (2 x 7 pin)

Heater test
J2 (2-pin)

TA2 processor board

Zero power sse_________________________________________________________________________________________________________|]

This test checks that the resistances of the RTDs have not
changed. The heater is turned off and the temperature dif-
ference between the two sensors is compared. The test
should be performed in a water bath (preferred) or under
flowing conditions. Conducting this test in still air will cause
the test to time out and provide inconclusive results.

The temperature difference between the two sensors is dis-
played. Typical values will match within 0.15 °C.
Temperature difference may be as high as 0.5 °C depend-
ing upon test conditions. If greater than this value, contact
the factory as drift in the RTDs may have occurred.

Calibration verification proced U e e —

The TA2 measures heat transfer. These procedures are
designed to permit the user to verify the calibration by
checking the heat transfer characteristics of the sensor. If
the heat transfer characteristics are approximately the
same when the test is conducted compared with when the
same data was collected at the factory during the initial cal-
ibration, the unit remains in calibration.

The procedure is performed under two different sets of con-
ditions. Both tests should be conducted at “room tempera-
ture”; approximately +21 °C to +30 °C (+70 °F to +85 °F).
The test can be performed using the keypad and display,
HART®, or PACTware™ through the Diagnostics menu.
During the test, the display (or HART® or PACTware™) will
provide an indication of the measured temperature differ-
ence and if the Delta T measurement is stable.

Low Flow Validate —Simulates a low flow condition.

1. Cover sensor tips to isolate from air currents. During
the test, the heater power is set and the Delta T (tem-
perature difference) between the two RTDs is mea-
sured.

2. After completion of the test, the value of the tempera-
ture difference measured during the test is compared
against the previously stored value. (The original value
obtained when the units were initially calibrated can be
found on the original calibration certificate.)

3. The value from the test should compare with the
stored (or original calibration value) within 1,5 °C. This
variation in part is due to potential variations of the
ambient temperature during the test and differences in
test methods.

High Flow Validate—Simulates a high flow condition.

1. Support the TA2 vertically in a water bath. See picture
below. During the test, the heater power is set and the
Delta T (temperature difference) between the two
RTDs is measured.

2. After completion of the test, the value of the tempera-
ture difference measured during the test is compared
against the stored value. (The original value obtained
when the units were initially calibrated can be found on
the original calibration certificate.)

3. The value from the test should compare with the
stored (or original calibration value) within 1,5 °C. This
variation in part is due to potential variations of the
ambient temperature during the test and differences in
test methods.

If the temperature difference measured during the test is
greater than the recommended temperature difference indi-
cated above in item “3”, then the overall accuracy of the
TA2 may be affected. Contact Magnetrol Technical support.

Watch the video for this procedure at
www.magnetrol.com/en/downloads/videos

BE54-631.4 THERMATEL® Enhanced Model TA2
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TrOubleShOOting |

Symptom Problem

Solution

No output signal No input power

No display

Verify that LED D6 on the input wiring board is
on. If not, check wiring connections. Check F1
test and F2 test to check fuses protecting input
wiring.

4-20 mA output
not operational

No output signal

Verify that 4-20 mA connections are made to
the correct terminals on TB3.

Flow measurement on display
is correct but output signal
always 4 mA

isnot0

HART poll address

Change HART Poll Address to 0.

Totalizer not operating

Totalizer is disabled

Ensure that the totalizer operation
is enabled.

Flow is measured under a
no flow condition

sure.

Increased heat transfer.
This can occur under no
flow with increased pres-

Increase the low flow cutoff to a value greater
than the displayed flow rate.

The TA2 will ignore readings lower than this
value. Optionally, increase the zero flow signal
to match the value indicated under signal value.

application

Flow rate too high or too low

Instrument configuration
does not match actual

Check values entered for flow area under basic
configuration. Check if install factors are entered
under advanced configuration. Check STP con-
ditions under advanced configuration.

Buildup on sensor

Depending on type and size of buildup, flow
readings may either increase or decrease.
Clean sensor.

Flow rate too high
tions

Flow profile considera-

The TA2 assumes a specific fully developed
flow profile. User can correct for variations in
flow profile using the install factors found under
advanced configuration

Flow rate too high,
output spiking

Moisture in the gas

Condensed moisture will cool the sensor more
than gas flow. This will temporarily indicate a
higher than expected flow rate.

Error 1M S S g S e —

The TA2 Mass Flow Meter utilizes a 3-level hierarchy for
reporting diagnostics information: FAULTS, WARNINGS,
and INFORMATION. Faults and Warnings can be reviewed
on the rotating screen in the Home menu. These screens
capture only current conditions. Historic diagnostic infor-
mation can be viewed in the HISTORY screen of the
Diagnostics Menu.

FAULT: The highest level in the hierarchy of diagnostics. A
Fault indicates a defect or failure in the circuitry or software,
or a calibration condition that makes reliable measurement
impossible. The mA value defaults to 3.6 mA, 22 mA, or
HOLD and a message is displayed on the rotating screen.
Further error information can be obtained by reviewing the
Diagnostic Menu screen.

WARNING: This is the second level in the hierarchy of
diagnostics. A Warning indicates conditions that are not
fatal but may affect the measurement. A message will
appear on the Home (rotating) screen when a Warning is
detected but will not affect the output current. Further error
information can be obtained by reviewing the Diagnostic
Menu screens.

INFORMATION: This is the lowest level in the hierarchy of
diagnostics. Information messages are for conditions that
provide operational factors that are not critical to the mea-
surement. Further error information can be obtained by
reviewing the Diagnostics Menu.
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Error M eSS A g S e —

FAULT
Diagnostic Fault Description/Corrective Action LCD Message
Partial corruption of the Non-Volatile memory stored in the
Non-Volatile EEPROM. Data may revert to Default conditions. Re-verify

Memory corruption

that all calibration and configuration factors in the TA2 match
the calibration certificate.

Default Params

No signal from Probe

There is no signal from the sensor. Check the wiring between
the probe and the electronics.

No Probe Signals

Temperature Sensor
Failure

A short has occured in the RTD measuring the process tem-
perature or in the interconnecting wiring (if remote electronics).
Check wiring to the probe.

TempSnsr Shorted

Temperature Sensor
Failure

There is an open circuit in the RTD measuring the process
temperature or in the interconnecting wiring
(if remote electronics). Check wiring to the probe.

Temp Sensor Open

Flow Sensor Failure

A short has occured in the RTD measuring the
heated sensor or in the interconnecting wiring
(if remote electronics). Check wiring to the probe.

FlowSnsr Shorted

Flow Sensor Failure

There is an open circuit in the RTDs measuring the
heated sensor or in the interconnecting wiring
(if remote electronics). Check wiring to the probe.

Flow Sensor Open

RTDs Reversed

The wiring connecting the RTDs is reversed.
Check probe wiring or interconnecting cable
(if remote electronics)

RTDs Reversed

Heater Shorted

The heater has developed a short either in the probe or in the
interconnecting cable (if remote electronics). Check probe
wiring.

Heater Shorted

There is an open circuit in the wiring going to the heater. Check

Calibration Points

data points for the flow range. Minimum of ten points is
required.

Heater Open wiring. Also, check if the two-pin jumper is missing. Heater Open
: Zero Flow Signal (power) is greater than second data point in

.Zero Fk_)w Signal the Calibration Table. Check value entered under Factory ZFS Too High

is too high Config/Cal Parameters/Zero Flow Signal.

Too Few The calibration table does not contain sufficient number of

Too Few Cal Pts

Air Equivalency
Coefficients incorrect

The Air Equivalency factors used result in a non-monotoni-
cally increasing curve over the operating range. Check factors.

Air Equiv Coeffs Bad

Install Factors
incorrect

Install factors entered under Advanced Configuration result in a
non-monotonically increasing curve.
Check factors.

User Instl Coeffs Bad

Module Failure

No readings received from the ADCs, or the values out of
range. Indicates failure of Analog to Digital converters. Requires
replacement of processor board or return of unit to factory.

Module Failure

Velocity is greater than
the Upper Sensor Limit

The velocity is greater than established values.
Contact Magnetrol.

Vel > UprSnsrLmt

BE54-631.4 THERMATEL® Enhanced Model TA2

39



MAINTENANCE

Error M eSS A g S e —

WARNING MESSAGES

Diagnostic Warning Description LCD Message
s Initialisation in progress. The TA2 will begin making flow e
Initialising . . Initializing
readings at completion of cycle.
AO2 Loop The second 4-20 mA loop (AO2) is not responding. The mA

current fixed

signal may be saturated at 20.5 mA or may be fixed and
non-responsive. Check informational messages.

AQO2 Loop Fixed

TA2 is running
diagnostics test

The operator has put the TA2 into one of several diagnostics
tests. The mA output is 4 mA.

In Test Mode

Velocity too high

The Flow rate exceeds the calibration range of the instrument.

Instrument will continue to operate. Accuracy is uncertain;
flow measurements will be repeatable.

Vel > Upr Cal Pt

RTD drift

The RTD drive circuit current has drifted since last calibration.
The drift is outside expected range. The TA2 has compensated
for the drift, continued drift may affect accuracy. Repeatability
will remain.

RTD Drive Ckt

Totalizer Error

There is an error in the Totalizer operation—the Totalizer and
Elapsed Time indicator are reset to 0.

Dflt Totalizer

Pulse Multiplier Error

The maximum pulse output exceeds the maximum frequency
selected. Increase the Pulse Multiplier.

Pulse Mult Error

Current loop(s)
require trimming

The D/A Trim values are factory defaults. Perform D/A Trim of
AO1 or AO2 under Advanced Configuration menu.

AO1 Loop Trim Reqd

AO2 Loop Trim Reqd

Temperature Limit
Exceeded

The temperature measured by the sensor exceeds the rated
temperature. Continued operation will damage sensor.

Process Temp Hi

Install Factor Error

Check and recalculate the install factors. This message may
occur if the units of measurement were changed after install
factors were entered.

Check Inst Factors

Electronic Temperature
Exceeded

The temperature of the microprocessor board is above +176° F
(+80° C) or below —-40° F (-40° C)

Elec Temp Hi

Elec Temp Lo

INFORMATION MESSAGES

Diagnostic Information Description LCD Message
The second 4-20 mA loop (AO2) is fixed and not responding.
AO2 Loop Check mA output. This informational message will also be

not responding

activated if the second mA loop output is saturated at
20.5 mA. Check I/0 Config/AO2 Loop Config/LRV and URV.

AO2 Loop Fixed

AO2 Loop Saturated

The second 4-20 mA loop (AO2) is saturated at 20.5 mA.
Check I/0 Config/AO2 Loop Config/URV.

AO2 Loop Saturated

Upper Range
Value Error

The Upper Range Value is greater than the Upper
Calibration Point.

SetPt > UprCalPt

Insufficient Span

The URV (Upper Range Value) is too close to the LRV
(Lower Range Value). Increase separation.

SetPts Too Close

System Warning

Non-fatal firmware exception. Advise Magnetrol with system
code number.

System Code
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Circuit board I‘eplacement L. /|

The input wiring board and display module can be replaced
without any effect on the performance and operation of the
TA2. The processor board contains the calibration informa-
tion and is matched with the probe. If this circuit board is
replaced, re-entry of all the original calibration and configu-
ration information is required. This information is contained
on the calibration certificate which can be supplied by
MAGNETROL. Use of PACTware™ is recommended for
re-entry of this data.

1. Make sure the power source is turned off.

2. The input wiring board is contained in the rear compart-
ment where the input voltage wiring comes into. The
display module, power loop board and processor board
are contained in the front compartment.

3. Remove appropriate cover.

4. If removing boards in the front compartment:

a. Remove and unplug the display module if provided.

b. Remove the two hex head fasteners using a 14"
socket. This will remove the electronics module con-
taining the processor board and the power loop
board.

¢. Unplug the electrical connection at J1 of the power
loop board.

d. Probe wiring connections are made to TB1 on the
same side of the power loop circuit board.

e. Connect the probe wires as indicated:
Integral Electronics

Wire Color Connection on TB1
Orange
Brown
Black
Blue

White

Remote Electronics—see page 5.

=[N W[~

f. Reattach the electrical connection to J1.

g. Reassemble the circuit boards in the enclosure.
Make sure that the probe wiring does not get pinched
between the standoffs on the circuit board and the
attachment lugs in the housing.

h. Reinstall the display module if provided.

5. If replacing the input wiring board, loosen screws, and
remove the electrical connection to J1 on the rear of the
circuit board.

i. Attach electrical connections to J1 on new circuit
board and reassemble.

6. Re-install the cover.
7. Apply power to the instrument.
8. Proceed to section RTD calibration on page 42.

Probe I"eplacement L]

The probe and processor board are calibrated together to
form a matched set. If a probe needs to be replaced,
Magnetrol will provide a new calibration certificate. The
user will be required to re-enter the data from this certificate
into the instrument. Use of PACTware™ is recommended
for re-entry of this data. A new serial number will be desig-
nated to the replacement probe.

Integral Electronics
1. Make sure the power source is off.

2. Access the power loop circuit board following proce-
dure in previous section circuit board replacement.

3. Disconnect wiring to the probe.

4. Loosen the two set screws at the base of the housing.
One serves as a rotational lock, the other secures the
head into place.

5. Unthread the probe.
6. Thread in a new probe.

7.Connect the probe wires to the power loop board as
indicated in previous section, step “4.e”.

8. Reassemble the electronics following previous section
circuit board replacement.

9. Align the enclosure with the desired probe position,
making sure that the flow arrow indicates the direction
of flow.

10. Retighten the two set screws.
11. Reapply power.
12. Proceed to section RTD calibration on page 42.

Remote Electronics
1. Make sure the power source is off.
. Remove cover of remote electronics housing.
. Remove bezel.
. Disconnect the wires from the probe at terminal TB1.

a A WO DN

.Loosen the two set screws at the base of the housing.
One serves as a rotational lock, the other secures the
head into place.

]

. Unthread the probe.
7. Thread in a new probe.

8. Connect the probe wires to Terminal TB1 as shown in
the figure on page 5.

Wire Color Terminal Connection on TB1
White 1
Blue 2
Black 3
Brown 4
Orange 5

9. Retighten the two set screws.
10. Re-assemble the bezel and install cover.
11. Reapply power.
12. Proceed to section RTD calibration on page 42.

BE54-631.4 THERMATEL® Enhanced Model TA2

41



MAINTENANCE

Replacement calibration w0000 "0 000" 00 0 " 0 — e e ————— —— —— r  —— ———

RTD calibration

If either the probe or the processor board is replaced in the
field, calibration of the RTDs in the probe will return the TA2
to like-new performance. NOTE: If this procedure is not fol-
lowed, the accuracy will be affected; however, very repeat-
able flow measurements will be obtained.

Locate the sensor vertically in a water bath with an accu-
rate temperature sensor directly adjacent to the probe tips.
It is preferable that the water is stirred during the calibration
to ensure the TA2 pins and temperature probe are at the
same temperature. Using the keypad and display, select
OFACTORY CONFIG\PROBE PRRAMS\PROBE TEMP LCALIBO and then
press the » key. The device will dynamically display the
To/Fo readings over a period of time. After 3 minutes, and
if the readings are stable enough, the display automatical-
ly changes to request entry of a password (126) followed
by the ambient water temperature. After the temperature is
entered, the device will display if the calibration is OK. The
device then automatically resets itself for normal operation.
A similar procedure exists for the DD and DTM.

Set point adjustment

A new set point must be calculated to complete the recon-

figuration.

1. Place the probe in ambient temperature air where there
is no flow across the sensor. This can be accomplished
by wrapping the sensor tip with a piece of paper.

2. Go into «DIAGNCSTICS\SIGNALD. Allow time for the signal to
stabilize to within +1 mW and record the new signal.

3. Calculate a new set point by using the following formula:
New set point = set point x (zero flow signal + new sig-
nal)

If replacing the probe, use the set point and zero flow
signal (ZFS) shown on the new calibration certificate
that came with the probe.

If replacing the processor board, use the set point and
ZFS on the original calibration certificate. If the original
calibration certificate is not available, contact Magnetrol
with the serial number of the unit found on the nameplate.
New signal is the value measured under step 2.

NOTE: If the TA2 is calibrated for a gas other than air,
there are two ZFS values on the certificate.
One is for air and the other is for the particular
gas. Use the ZFS for air when making the
adjustment in air.

4. Enter this new set point into the TA2 instead of the value
on the calibration certificate under OFRCTORY CONFIG\CAL
PARAMETERS RA\SET POINTO.

5. Return to the signal screen, similar to step 2, ensuring
there is no flow over the sensor. The signal value should
now agree with the original ZFS within 1 %. If desired,
steps 2 through 5 can be repeated.

JF10W r@C:a i b a1t 1 1

Calibration of the TA2 requires a flow bench or other
method for determining the flow rate. Using this procedure,
the user can re-calibrate the unit himself or use a local flow
calibration facility rather than returning the unit to the fac-
tory for recalibration. With an insertion probe, it is not nec-
essary to calibrate in the same size pipe as the unit is
installed in. The TA2 has internal scale-up factors which
adjusts the data from the calibration pipe size to the instal-
lation pipe size.

Calibration requires the TA2 sensor to be positioned in a
test section; the test section should have a sufficient
upstream and downstream straight run to ensure the for-
mation of a fully developed flow profile. Calibration should
be performed using the same gas which the unit is cali-
brated for. Optionally, an air equivalency calibration can be
performed. In this case, calibrate in air and contact the fac-
tory for air equivalency factors and equivalent air calibra-
tion rate.

Recalibration Procedure:

1. Select the set point; this is the temperature in degrees
Celsius which the TA2 maintains between the two sen-
sors. If the unit is re-calibrated for the same application,
then it is probably not necessary to change the original
value. If it becomes necessary to change the set point
due to change in the calibration velocity or the type of
gas:

a. Record the set point under OFRCTORY
PRRAMETERS (R OR BI\SET POINTL.

b. Determine the maximum velocity in SFPM which the
unit will operate (SFPM equals the SCFM divided by
the flow area of the test section in square feet).

c. Install the probe in the test section and flow gas that
is equivalent to the maximum velocity in the calibra-
tion range.

d. Using the display, HART, or PACTware™, obtain the
signal value in mW from the Diagnostics menu.

e. Calculate a new set point using the formula:

New set point = old set point x (800/measured signal
(mW)). 800 mW is the desired maximum power rating
for the TA2.

f. Enter new set point in TA2 under OFRCTORY
CONFIGURATIONNCAL PARAMETERS R OR BIN\GET POINTO.

CONFIGNERL

2. Convert the flow rate in the application to the flow rate in
the test section using the formula:
Flow in test section = application flow x (flow area of
test section/flow area of application)

a. Allow a flow of a known amount of gas through the
test section, recording flow rate and TA2 signal (mW).
A minimum of 10 and a maximum of 30 data points
including a zero flow value should be obtained. One
data point should be taken at a flow rate approxi-
mately 20 % greater than the expected operating
range. The higher the number of data points, the bet-
ter the overall accuracy of the instrument.

b. Convert the flow rate in the test section to mass
velocity in SFPM. Use Magnetrol STP conditions of
70 °F and 1 Atmosphere (14.69 psia).

c. Enter the Power and the corresponding Mass
Velocity into the TA2. This is easily performed using
PACTware™ but can also be entered directly into the
TA2 using the display and keypad or using HART.
These values should be entered in increasing order
to ensure a monotonically increasing curve.

Note password of 126 is required for entry of calibra-
tion data. (Contact Magnetrol if issues using this
password.)

d. After completion of entry of the calibration data,
check the display/HART®/PACTware™ for the num-
ber of points accepted (or table length). If this number
is less than the actual number of data points entered,
then there is an error in the entry of the calibration
data. Ensure that the data is entered so the curve is
monotonically increasing. The values of mass veloci-
ty and power should always be increasing over the
calibration range.

e. A Fault message will occur if there are fewer than 10
calibration data points in the calibration table.

3. Enter the flow area of the calibration test section. Units
of measurement are the same as selected under Basic
Config menu. This value is used in calculating the scale-
up factor between the calibration test section and the
installation.
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REPLACEMENT PARTS

NOTE: Replacement of the processor board / electronic module or the sensor requires entry of configuration data
from the Calibration Certificate.

CAUTION: EXPLOSION HAZARD
Do not disconnect equipment unless power has been switched off or the area is known to be
non-hazardous.

HEEE B EE

See nameplate, always provide complete partn® and
serial n°® when ordering spares.

Partn®: Serial n°: | |

[rlafeH [ [ [ H [T]

Digitin partn>: |x[1]|2[3}{4]5]6]7[{8[9]10]

|—> X = product with a specific customer requirement

1 EXPEDITE SHIP PLAN (ESP)

Several parts are available for quick shipment, within max. 1 week after factory receipt of purchase order, through the
Expedite Ship Plan (ESP).
Parts covered by ESP service are conveniently grey coded in the selection tables.

°

(,;,T

(4) Wiring PC board

Digit 5 Replacement part
1 089-7260-001

(1) Housing cover i 089-7262-001

089-7260-002

Digit 6 Replacement part
0 004-9197-007
B 036-4411-001 Replacement part
(5) Housing cover 004-9206-010
. (6) "O"-ring 012-2201-240
Digit 6 < DISP|aV part (7) "0"-ring 012-2201-240
- (10) Sensor consult factory
0 not applicable
B £30-3614-001 (8) Housing cover
Digit 9 Replacement part
TorE not applicable
Digit 5 | Digit9 Replacement part 4orF 004-9225-002
1 3or4 089-7261-002
2 3or4 089-7263-001 Digit 9 Replacement part
4 3or4 089-7261-003 30rE not applicable
EorF 089-7261-006 4orF 012-2201-237
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SPECIFICATIONS

Electronics Specifications |

Description

Specification

Power supply

15-30V DC
100 — 264 V AC, 50-60 Hz

Power consumption

DC =9 W max - AC = 20 VA max

Output

4-20 mA with HART®,

4-20 mA isolated (3,8 — 20,5 mA useable as per NAMUR NE 43) -

Analog Output Active max 1000 Q loop resistance
Passive 4-20 mA isolated (3,8 — 20,5 mA useable as per NAMUR NE 43) -
max loop resistance depending power supply
Resolution Analog 0,01 mA
Display 0,01 Nm/s
Calibration Pre-calibrated from factory - ISO 17025 and NIST traceable
Damping Adjustable 0-15 s time constant

Diagnostic Alarm

Adjustable 3,6 mA, 22 mA or Hold last output

User Interface

HART® communicator, AMS® or PACTware™ ,4-button keypad

Pulse Output

Active connection — 24 V DC Power, 150 mA
Passive connection — 2,5 to 60 V DC Power, 1,5 A

Alarm Output

Active connection — 24 V DC Power, 100 mA
Passive connection — 2,5 to 60 V DC Power, 1 A

Display

2-line x 16-character backlit LCD

Displayed values

Flow (eg. Nm3/h, NI/h) and/or mass flow (eg. kg/h) and/or temperature (°C/°F)
and/or loop current (mA) and/or totalized flow (eg. Nm3/h, NI/h)

Menu Language

English, French, German, Spanish, Russian

Housing Material

IP 66, Aluminium A 356 (< 0,2 % copper) dual compartment, 316 stainless steel

Approvals

ATEX 11 2 G Ex db IIC T6 Gb, flameproof enclosure

IEC Ex db IIC T6 Gb, flameproof enclosure

Temperature class decreases for process temperatures above +55 °C (+130 °F)
Other approvals are available, consult factory for more details

SIL (Safety Integrity Level)

Functional safety to SIL1 as 1001/ SIL2 as 1002 in accordance to IEC 61508 — SFF: 88,3 %.
Full FMEDA report and declaration sheets available at request

Shock/Vibration Class

ANSI/ISA-S71.03 Class SA1 (Shock), ANSI/ISA-S71.03 Class VC2 (Vibration)

Net weight

3,3 kg (7.3 Ibs) — electronics with 25 cm threaded probe

M gfelgbellele—— ]

Description

Specification

Turn down ratio

100:1 typical (depending upon calibration)

Flow range Max 0,05 - 275 Nm/s (10 - 54,000 SFPM) reference of air at STP conditions
Min 0,05 - 2,5 Nm/s (10 - 500 SFPM) reference of air at STP conditions
Linearity Included in flow accuracy
Accuracy j Flow + 1 % of reading + 0,5 % of calibrated full scale
| Temperature | +1°C (2 °F)

Repeatability

+ 0,5 % of reading

Response time

Time constant of 1t0 3 s

Remote electronics

Max 45 m or 150 m, depending on cable used

Ambient temperature

-40 °C to +80 °C (-40 °F to +176 °F)
(ATEX up to +55 °C (+130 °F), IEC up to +70 °C (+160 °F))
Display: -30 °C to +80 °C (-22 °F to +176 °F)

Operating temperature effect

+ 0,04 % of reading per °C

Humidity

0-99 %, non-condensing

Electromagnetic Compatibility

Meets CE requirements (EN 61326)

Probe specifications 1

Description

Insertion probe Sensor with flow body

Materials — wetted parts

316/316L (1.4401/1.4404) or Hastelloy® C (2.4819)

Sensor: 316/316L (1.4401/1.4404)
Flow body: stainless steel or carbon steel

Mounting

Threaded, compression fitting, ASME-EN flanged
or with Retractable probe assembly

Threaded or flanged

Probe length

From 7 cm up to 253 cm (2.6" up to 99.9") Flow body sizes from 1/2" up to 4"

Max process temperature

Integral electronics: -45 °C up to +120 °C (-50 °F up to +250 °F)

Remote electronics: -45 °C up to +200 °C (-50 °F up to +400 °F)

-45 °C up to +200 °C (-50 °F up to +400 °F) with 100 mm (4") longer probe serving
as heat extension between the electronics and the compression fitting

Max pressure rating

103 bar @ +20 °C (1500 psi @ +70 °F)
94,8 bar @ +200 °C (1375 psi @ +400 °F) — direct insertion
75,9 bar @ +200 °C (1100 psi @ +400 °F) — with flow body
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SPECIFICATIONS

Pressure drop for sensors with 10w b o cly "

Pressure drop Pressure drop with conditioning plate
Flow rate - Nm3/hr Flow rate - Nm3hr
5 10 50 100 500 1000 5000 10000 5 10 50 100 500 1000 5000 10000
N A 1 O M R 1 N 1 N A M A WA 11
1000 M 1000
500 - ver v qyrze geoar ||| 500 17n on  gu o gn | 1000
8 H 500 ] I 500
© [ | ]
1001 2 5| 10012 51
019 = 5042 2
5 » =1|{=r100 @ = | =100
2 El5 2 E 5
3] =50 o to 50
£ a | [ £ 2| [
10475 g || 104" g ||
51 § 2 1tt10 51 g 2 |10
£} 5 H ) 5 5]
o ali+s 3 ]
] o | > <l |
112 a || 114 ol
4 o
054~ L4 0544 Ll
0.1 T f T ] 0.1 T T T =
[ 10 | 100 | 1000 | 10000 [ 10 | 100 | 1000 | 10000
5 50 500 50 5 50 500 5000
Flow rate - SCFM Flow rate - SCFM

Pressure drop is based on air at +20 °C (+70 °F) and 1 atmosphere (density = 1,2 kg/m?3 or 0.075 Ib/ft3). For other gases,
pressure or temperatures, estimate pressure drop by multiplying value from chart by actual density in kg/m3 (at operating con-
ditions) divided by 1,2.

Pressure drop for flow conditioning plates for use with insertion prokb e s

Conditioning plate pressure drop
15" on g1 g gv

1000
100 |

10 | =* =

0.1 | glll “ie]

Pressure drop (millibar)

0.01
0.001 |

0.0001 |
10 100 1000 10000

Flow rate - (Nm3/h)

MODEL IDENTIFICATION

A complete measuring system consists of:

1.

w

Thermatel® TA2 mass flow electronics.

Thermatel® TA2 mass flow meters require an application report for performing pre-calibration from factory. Ask your
Magnetrol® contact for assistance when specifying a device.

Thermatel® TA2 mass flow insertion probe or Thermatel® TA2 mass flow sensor with flow body.
Connecting cable for remote mount Thermatel® TA2 mass flow meters.

Options:

- MACTek Viator USB HART® interface: order code: 070-3004-002

- portable display module — order code: 089-5219-002 (for more details see page 49)

- flow conditioning plate for use with insertion probes — for order code see page 48

- retractable probe assembly (RPA) — for order code see page 49

- valve with compression fitting — order code: 089-5218-001 (for more details see page 49)

Free of charge: TA2 DTM (PACTware™) can be downloaded from www.magnetrol.com
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MODEL IDENTIFICATION

1. Code for Thermatel® Enhanced Model TA2 mass flow meter

1 - 4 | BASIC MODEL NUMBER
TA 2 -A | Thermatel® TA2 mass flow meter

5 |OUTPUT
1| 4-20 mA with HART® communication
41 4-20 mA with HART® communication, Pulse/Alarm, second mA output
6 7 | ACCESSORIES
00 Blind transmitter (can receive the plug-in display as future option)
B 0 Plug-in digital display and keypad
8 | CALIBRATION ©
For TA2 with insertion probe For TA2 with sensor with flow body
Actual gas calibration Actual gas calibration
0| Special®. Specify medium separately A'| Special®. Specify medium separately
1| Air B| Air
2 | Nitrogen C | Nitrogen
3| Hydrogen D| Hydrogen
4 | Natural gas E| Natural gas
6 | Digester gas® G| Digester gas®
7| Propane H| Propane
8| Oxygen J | Oxygen
Air equivalency / Correlation Air equivalency / Correlation
5| Gas correlation® F | Gas correlation®
9| Air equivalency K'| Air equivalency
@ Consult factory for approval.
@ Applies only to digester gas composition of 65 % methane and 35 % COs. All other digester gas compositions
require Gas Correlation or Air Equivalency calibrations.
9 | MOUNTING/APPROVAL
3| Integral, ATEX Il 2 G Ex d IIC T6 Gb, flameproof enclosure
4| Remote®, ATEX Il 2 G Ex d IIC T6 Gb, flameproof enclosure
® Bracket for electronics and probe housing included.
10 | HOUSING / CABLE ENTRY
1| [P 66, Cast aluminium, M20 x 1,5 cable entry (2 entries - 1 plugged)
0| IP 66, Cast aluminium, 3/4" NPT cable entry (2 entries - 1 plugged)
2| Stainless Steel, 3/4” NPT
3| Stainless Steel, M20 x 1,5
{ i T | A | 2 |—| A | | | 0 |—| | | | complete order code for Thermatel® Enhanced Model TA2 mass flow meter

1 2 9 10
I-—> X= product W|th a speC|f|c customer requirement
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MODEL IDENTIFICATION

2. code for Thermatel® Enhanced Model TA2 mass flow insertion probe

1 2 3 IBASIC MODEL NUMBER

[T M R| Thermatel® TA2 Mass Flow probe - 3/4" diameter

4 | MATERIALS OF CONSTRUCTION
A| 316/316L (1.4401/14404) stainless steel
B| Hastelloy® C (2.4819) - not available with 316 (1.4401) stainless steel compression fitting
F| Hastelloy® C (2.4819), NACE
N| 316/316L SST, NACE
5 6 7 |PROCESS CONNECTION
0 0 A| Designed for use with compression fitting — min. 11 cm insertion length
Compression fitting not included
Threaded with 316 (1.4401) stainless steel compression fitting included
0 3 A| 3/4" NPT compression fitting with Teflon ferrules (max. 6,90 bar)
0 4 A| 3/4" NPT compression fitting with stainless steel ferrules
(max. 103 bar @ +20 °C, max. 94,8 bar @ +200 °C)
0 5 A| 1" NPT compression fitting with Teflon ferrules (max. 6,90 bar)
0 6 A|[ 1" NPT compression fitting with stainless steel ferrules
(max. 103 bar @ +20 °C, max. 94,8 bar @ +200 °C)
Threaded
1 1 A| 3/4" NPT - default selection in combination with a retractable probe assembly (RPA) see page 13
2 1 Al 1"NPT
2 2 A| 1"BSP(G1")
ASME flanges
2 3 A| 1" 150 Ibs ASME RF
2 4 Al 1" 300 Ibs ASME RF
3 3 A| 11/2" 150 Ibs ASME RF
3 4 Al 11/2" 300 Ibs ASME RF
4 3 A| 2" 150 Ibs ASME RF
4 4 Al 2" 300 Ibs ASME RF
EN flanges
B B A| DN25 PN 16/25/40  EN 1092-1 Type A
C B A| DNA40 PN 16/25/40  EN 1092-1 Type A
D A Al DN50 PN 16 EN 1092-1 Type A
D B A| DN50 PN 25/40 EN 1092-1 Type A
8 9 10 | INSERTION LENGTH - consider process connections
Min probe length
0 0 7| 7cm(2.6")fixed length - for NPT threaded and flanged
0 0 9| 9cm(3.5") fixed length - for BSP threaded
Selectable probe length - specify per cm (0.39") increment
0 0 9| min. 9cm (3.5") - for NPT threaded and flanged
0 1 1| min. 11 cm (4.5") - for BSP threaded and compression fitting
0 2 5| min. 25cm (10") - for use with RPA (Retractable Probe Assembly)
2 5 3| max.253 cm (99.9") - for all probe connections

[ ITIm[RH T

I I A |_| I | | complete order code for Thermatel® Enhanced Model TA2 mass flow inser-
6 7 8 9 10

tion probe

1 2 3 4 5
I-—> X = product with a specific customer requirement
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MODEL IDENTIFICATION

2. Code for Thermatel® Enhanced Model TA2 sensor with flow body
1 2 3 |BASIC MODEL NUMBER
[T F T| Thermatel® TA2 sensor with mass flow body

4 | MATERIALS OF CONSTRUCTION

A| 316/316L (1.4401/1.4404) stainless steel body and sensor
1| Carbon steel body / stainless steel sensor

5 6 | THREADED FLOW BODY - g size and connection

0 1 1/2" NPT-M
1 1 3/4" NPT-M
2 1 1" NPT-M
3 1 11/2"  NPT-M
4 1 2" NPT-M

FLANGED FLOW BODY - g size and connection

0 3| 1/2" 150 Ibs ASME RF
1 3| 3/4" 150 Ibs ASME RF
2 3| 1" 150 Ibs ASME RF
3 3| 11/2" 150 Ibs ASME RF
4 3| 2" 150 Ibs ASME RF
5 3| 3" 150 Ibs ASME RF
6 3| 4" 150 Ibs ASME RF

7 |FLOW CONDITIONING PLATE
A| None
B| Stainless steel flow conditioning plate - For flow body sizes = 1 1/2"

body

i i T | = | T |_| | | | |_| 0 | 0 | 0 | complete order code for Thermatel® Enhanced Model TA2 sensor with flow
- 3 4 5 6 7 8 9 10

1 2
I-—> X = product with a specific customer requirement

3. Code for connecting cable remote mount Thermatel® Enhanced Model TA2 mass flow meter

1 -7 | BASIC MODEL NUMBER
0 3 7 -3 3 1 4] Connecting cable for non-hazardous area - 8 wire shielded instrument cable (max 45 m)
0 3 7-3 383 2 0| Connecting cable for non-hazardous area - 10 wire shielded instrument cable (max 150 m)
0 09 -8 2 7 0 Connecting cable for ATEX flameproof enclosure - 8 wire shielded instrument cable (max 150 m)
8 9 10 | CABLE LENGTH - specify per m (3.28 ft) increment
0 0 3| min 3 m (9.84 ft) length
0 4 5| max 45 m (148 ft) length (for 037-3314-xxx cable)
1 5 0| max 150 m (492 ft) length (for 037-3320-xxx and 009-8270-xxx cable)
|
fo] | H | I ] H [ [ | completeordercode for connecting cable
1 2 3 4 5 6 7 8 9 10

4. Code for flow conditioning plate for use with insertion probes

Part Number

Description

Part Number

Description

004-8986-001

4" 316 stainless steel

004-8986-010

8" 316 stainless steel

004-8986-002

4" carbon steel

004-8986-011

8" carbon steel

004-8986-003

4" PVC

004-8986-012

8" PVC

004-8986-004

5" 316 stainless steel

004-8986-013

10" 316 stainless steel

004-8986-005

5" carbon steel

004-8986-014

10" carbon steel

004-8986-006

5" PVC

004-8986-015

10" PVC

004-8986-007

6" 316 stainless steel

004-8986-016

12" 316 stainless steel

004-8986-008

6" carbon steel

004-8986-017

12" carbon steel

004-8986-009

6" PVC

004-8986-018

12" PVC
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MODEL IDENTIFICATION

5. Code for retractable probe assembly

1 2 3 |BASIC MODEL NUMBER
R P A| Retractable probe assembly

4 | DESIGN TYPE

E| Low pressure - up to 5,5 bar (80 psi)
F| High pressure - up to 300 Ibs service

5 | MATERIALS OF CONSTRUCTION

1| Carbon steel with 316 SST (1.4401) seal gland
4| 316 SST (1.4401)

6 | PROCESS CONNECTION

0 11/2" NPT — not available for RPA-E1
1 1 1/2" - 150 Ibs RF flange

2| 11/2"-300 Ibs RF flange

7 | BALL VALVE

0| No ball valve supplied

1| Carbon steel ball valve — select material code 1
2| Stainless steel ball valve — select material code 4

8 9 10| PROBE LENGTH

0 2 5| min25cm (9.84")
1 8 0| max 180 cm (70.87")

: ‘R[P[AH [ | | H [ [ | complete order code for retractable probe assembly
1 2 3 4 5 6 7 8 9 10
X = product with a specific customer requirement

6. Code for other options

When ordered separately:
Compression fitting in 316 (1.4401) stainless steel
Process Stainless steel ferrules
Conn. Size MaXT%"E‘;’;gg:’(‘j'(‘;g o) Max. 103 bar @ +20 °C (1500 psi @ +70 °F)
O P Max. 94,8 bar @ +200 °C (1375 psi @ +400 °F)
1" NPT code: 011-4719-009 code: 011-4719-007
3/4" NPT code: 011-4719-008 code: 011-4719-006

203 (8) Typical

1" NPT
customer
supplied

1" NPT ball valve in 316 SST with
compression fitting (TFE ferrules)
code: 089-5218-001

Portable display module

A portable display module for configuration and diagnosis of
multiple units is available (code 089-5219-002). This
portable module plugs into the electronics in the same man-
ner as the normal display and uses the same software
menu. This module permits the user to reduce installation
cost by having one display module with keypad for multiple
TA2 units.

Usage of the display module requires that the housing cover
be removed during use and thus may not be useable in haz-
ardous areas. In these cases, the HART® option should be
utilised.
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DIMENSIONS IN mm (inches)

Integral Mount TA2
‘4ﬁ 114 (4.49) B 3/4" NPT or M20 < A —»‘47 99 (3.89)—>
connection R
(2 entries - one . N
plugged)
132
(5.18)
170
(6.69) i
\\ — ~ \——2/
J Ry
Optional
compression
fitting
Typical height when compression
fitting is used with half coupling T " "
or threadolet ?é?:or?\rn:en':zz
3/4" NPT: 66 (2.6) Dimension A:
1" NPT: 79 (3.1) 85 (3.33) without display
* Insertion 99 (3.88) with display
length
Pipe MH‘
centerline
25 mm (1)
Y7 2
Remote Mount TA2 ~ 102(400) >
3/4" NPT or M20 < 114 (4.49) > _
(2 entries - one plugged) T
94
(3.72)
70
2 holes (2.75)
29,5
(0.37) Insertion
p length
® ®
51
(2.00)
3/4" NPT T|V
89 95 or M20 =
~ 350 > ~<— (3.75) > transducer cable > < @191 (075
— A Y|
i"}:ﬁ“{ﬁ" insertion
9 |9ang|§h insertion insertion
length length
H |
l«—>l 019,1(0,75) |l«—»] 219,1(0,75)
«>| 219,1(0,75)

TMR for mounting with
compression fitting

TMR with
threaded connection

TMR with
flanged connection
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DIMENSIONS IN mm (inches)

&

NN
Flow B
conditioning L
plate L
Flanged flow body Threaded flow body
Length (L) L1 Height to Overall Height (B)
Code | Size | With Flow | Without Flow | With Flow | Without Flow | Centerline
Conditioning | Conditioning | Conditioning | Conditioning (A) NPT-M Flange
mm (inches) | mm (inches) mm (inches) mm (inches) | mm (inches) | mm (inches) | mm (inches)
0 1/2" | 203 (8)® — 127 (5)© — 203 (8.0) 214 (8.4) | 248 (9.7)
1 3/4" | 286 (11.25)0 — 191 (7.5)® — 203 (8.0) 217 (8.5) | 251 (9.9)
2 1" 381 (15)© — 254 (10)® — 203 (8.0) 220 (8.7) 257 (10.1)
3 [11/2"| 495 (19.5) 191 (7.5) 305 (12) 95 (3.75) 211 (8.3) 235 (9.3) | 274 (10.8)
4 2" 660 (26) 191 (7.5) 406 (16) 95 (3.75) 241 (9.5) 272 (10.7) | 318 (12.5)
5 3" 991 (39) 254 (10) 610 (24) 127 (5) 241 (9.5) N/A 337 (13.3)
6 4" 1321 (52) 305 (12) 914 (36) 152 (6) 241 (9.5) N/A 356 (14.0)
@ The upstream length in pipe sizes < 1 1/2" dia. is sufficient to create the flow conditioning effect without need for a flow conditioning plate.
Safety cable
Adjustment Seal nut
rods ]
Adjustment 112" S Dimension
nuts A Threaded connection 102 (4.00)
Flanged connection 127 (5.00)
Ball valve Customer
® connection Ball Valve Dimensions*
) Vessel wall —>* Size v
11/2" NPT 112 (4.4)
Pipe centerline —| | %5 ) 1 1/2" 150# flange 165 (6.5)
® 1 1/2" 300# flange 191 (7.5)
*Di i f ball valve if li he f .
Customer Model RPA-E402-XXX imension of ball valve if supplied by the factory
connection

Vessel wall —

Y
Pipe centerline H 25 (1) 3

Model RPA-F412-XXX

minimum probe length: T=2 (X + Y)

minimum probe length: S + X + Y
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APPENDIX A

The flow measurement of the TA2 assumes that the end As gas flows in a pipe or duct, the flow profile will change
of the probe is 25 mm (1”) past the centreline and the with obstructions and changes in flow direction. As the
presence of a fully developed flow profile. See figure A. gas flows around an elbow, the momentum causes the

gas velocity on the outside of the elbow to increase and
the velocity on the inside to decrease. See figure B.

< Rp=3000,000

Rp = 4,000

Figure A Figure B

Turbulent flow profile Flow profile following
single elbow

Figure C indicates the minimum recommended straight run distances required to obtain the desired fully developed flow
profile. If these straight-run distances are not available, the overall accuracy of the flow measurement will be affected;
however, the repeatability of the measurement will be maintained.

The user has the ability to enter correction factors to compensate for non-ideal flow profile conditions.

&(( FLOW>>»> 0 (1 _rowe -

|
! o x15 Toxs ! ! o x15

One 90° elbow Reduction

((:(q( FLOW > > > i (O

(( FLOW » > >
| | |
! I x20 ! x5 ! | | |
! ox15 "ox5
Two 90° elbows in plane
Expansion
%{ ‘
[

( (M FLOW D> > >

| | | |
@ x 50 "o x5

FLOW > > >

O x35
Control Valve - It is recommended that control

Two 90° elbows out of plane
valves be installed downstream of the flow meter

Figure C - Probe Installations
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APPENDIX A

Conditioning plates

Flow conditioning plates may be provided in applications
where limited straight run is available. Plates are available
in flow body type sensor designs (TFT) from 1.5" to 4"
pipes. Plates may be purchased separately for pipe sizes
4" to 12" when using insertion probes (TXR).

The plate should be installed 2-5 diameters downstream of
the nearest obstruction, change in pipe inside diameter or
change in flow direction. For TXR designs, the insertion
probe can be installed 8 pipe diameters downstream of the

Thickness ﬂ '¢

plate with 5 diameters required downstream of the TXR.
For TFT designs with the plate at the entrance, the down-
stream is provided in the length of the TFT.

Plates are to be fitted with gaskets (customer supplied) in
between flanges. If plates are not included and recom-
mended straight run is not adhered to, the TA2 will provide
repeatable measurement and the installation factors can
be utilized.

Inside diameter

Outside diameter

Part Number Description OD mm (inch) ID mm (inch) Thickness mm (inch)
004-8986-001 4" 316 stainless steel 157,2 (6.19) 97,3 (3.83) 12,7 (0.50)
004-8986-002 4" carbon steel 157,2 (6.19) 97,3 (3.83) 12,7 (0.50)
004-8986-003 4" PVC 157,2 (6.19) 97,3 (3.83) 12,7 (0.50)
004-8986-004 5" 316 stainless steel 185,7 (7.31) 122,2 (4.81) 16 (0.63)
004-8986-005 5" carbon steel 185,7 (7.31) 122,2 (4.81) 16 (0.63)
004-8986-006 5" PVC 185,7 (7.31) 122,2 (4.81) 16 (0.63)
004-8986-007 6" 316 stainless steel 215,9 (8.50) 146,3 (5.76) 19,1 (0.75)
004-8986-008 6" carbon steel 215,9 (8.50) 146,3 (5.76) 19,1 (0.75)
004-8986-009 6" PVC 215,9 (8.50) 146,3 (5.76) 19,1 (0.75)
004-8986-010 8" 316 stainless steel 269,7 (10.62) 193,7 (7.63) 25,4 (1.00)
004-8986-011 8" carbon steel 269,7 (10.62) 193,7 (7.63) 25,4 (1.00)
004-8986-012 8" PVC 269,7 (10.62) 193,7 (7.63) 25,4 (1.00)
004-8986-013 10" 316 stainless steel 323,9 (12.75) 242,9 (9.56) 31,8 (1.25)
004-8986-014 10" carbon steel 323,9 (12.75) 242,9 (9.56) 31,8 (1.25)
004-8986-015 10" PVC 323,9 (12.75) 242,9 (9.56) 31,8 (1.25)
004-8986-016 12" 316 stainless steel 381 (15.00) 288,9 (11.37) 38,1 (1.50)
004-8986-017 12" carbon steel 381 (15.00) 288,9 (11.37) 38,1 (1.50)
004-8986-018 12" PVC 381 (15.00) 288,9 (11.37) 38,1 (1.50)
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APPENDIX B

TA2 Mass Flow Meter — Using both Pulse and 2nd mA connections

The pulse output and second mA output (commonly used
for temperature) in the TA2 share a common ground. They
are isolated from the remaining input and output connec-
tions of the instrument.

A flow computer or other receiving device may have com-
mon ground for the various input signals. This may cause
difficulties when using both the TA2 pulse and second mA
output with an external power supply or the power supply
in the flow computer. Magnetrol refers to the use of a sep-
arate power supply as a passive connection from the TA2

as compared to an active connection where the TA2 pro-
vides power for the output signal (sometimes referred to as
self-powered).

Isolation problems may be encountered if the user wants to
connect both the passive pulse output and the second mA
output (always passive connection) from the TA2 to a flow
computer or other input device with common grounds.
The attached illustration shows a recommended solution
using a solid state relay between the flow computer and the
active TA2 pulse output.

EXTERNAL POWER SUPPLY
(CUSTOMERS)
- _V_EXT| " EXAMPLE OF A DC SOLID STATE RELAY
GND_EXT| (+24V) (CUSTOMERS) ENHANCED TA2 UNIT
FLOW COMPUTER (CUSTOMERS ° 1 2.00K
{ b [0HMS _ " 2.00K OHMS prq [B4 VO %+24V)
TOTALIZER ° = — P22
PULSE INPUT o ° o AP
g — GND_TA2
THESE GND_FLOW_COMPUTER THESE GROUNDS
GROUNDS 250 OHMS P4 1 TB5 —ARE INTERNALLY
ARE LIKELY —T = ° P TIED TOGETHER
TO BE INTERNALLY TEMP. INPUT (D12 P-2 GNDTAZ
TIEDTOGETHER L— 5% L°] © -
GND_FLOW_
COMPUTER
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APPENDIX C

Enhanced TA2 Pulse Output

The Enhanced TA2 has an option for providing a pulse out-
put. The Pulse is an open collector output; the output can
be either a powered (active) connection or a passive con-
nection using an external power supply. With an active out-
put the voltage will go from 0 to 24 VDC (+ 10%) with each
pulse. The voltage on the passive connection will depend
on the power supply used.

< > |

1 second

One pulse will correspond to a specific amount of flow.
There are several factors which need to be configured to
obtain the desired operation.

Multiplier: The multiplier value is a factor which relates the
amount of flow per pulse. For instance a factor of 0.01 with
units set to Nm3 means that each pulse will correspond to
0.01 Nm3 or conversely there will be 100 pulses for every
Nm3.

Example:

Flow rate = 200 Nm3/h

Time factor = 3600

Multiplier = 0.0001 (0.0001 Nm3/h/pulse)

Frequency: Represents the maximum frequency of the
pulses. This is selectable from 10 to 10,000 Hz. This value
should not exceed the maximum input rate of the device
receiving the pulses. If the actual pulse output based on the
flow measurement exceeds the maximum frequency
selected a Warning Message indicating “Pulse Multiplier
error” will appear on the display and be communicated over
HART. The pulse width is fixed based on the value select-
ed. For instance with a selected maximum frequency of
1,000 each pulse occur every 1/1000 seconds (1 ms). Each
pulse is a square wave with a 50% duty cycle; half of each
pulse width is on with voltage applied and half off with no
voltage. This results in a pulse width of 0.0005 seconds
(0.5 ms). The pulses are transmitted at a fixed rate for a
fraction of a second with no pulses for the remaining time.

When configuring the frequency, calculate the pulse rate by
using a Time Factor which is equivalent to the number of
seconds in the time period. If flow rate is in units/minute the
Time Factor = 60; if the flow rate is in units/hour the Time
Factor = 3600.

The formula for determining the pulse rate is:
Pulse rate = Flow rate/(Time Factor * multiplier)

The frequency will be equal to 200/(3600 * 0.0001) = 555 Hz and the maximum frequency can be set to either 1000 or 10.000.
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IMPORTANT

SERVICE POLICY

Owners of Magnetrol products may request the return of a control; or, any part of a control for complete rebuilding or
replacement. They will be rebuilt or replaced promptly. Magnetrol International will repair or replace the control, at no cost to
the purchaser, (or owner) other than transportation cost if:

a. Returned within the warranty period; and,

b. The factory inspection finds the cause of the malfunction to be defective material or workmanship.

If the trouble is the result of conditions beyond our control; or, is NOT covered by the warranty, there will be charges for labour
and the parts required to rebuild or replace the equipment.

In some cases, it may be expedient to ship replacement parts; or, in extreme cases a complete new control, to replace the
original equipment before it is returned. If this is desired, notify the factory of both the model and serial numbers of the
control to be replaced. In such cases, credit for the materials returned, will be determined on the basis of the applicability of
our warranty.

No claims for misapplication, labour, direct or consequential damage will be allowed.

RETURNED MATERIAL PROCEDURE

So that we may efficiently process any materials that are returned, it is essential that a “Return Material Authorisation” (RMA)
form will be obtained from the factory. It is mandatory that this form will be attached to each material returned. This form is
available through Magnetrol’s local representative or by contacting the factory. Please supply the following information:

. Purchaser Name

. Description of Material

. Serial Number and Ref Number

. Desired Action

. Reason for Return

. Process details

DO~ WN =

Any unit that was used in a process must be properly cleaned in accordance with the proper health and safety standards
applicable by the owner, before it is returned to the factory.

A material Safety Data Sheet (MSDS) must be attached at the outside of the transport crate or box.

All shipments returned to the factory must be by prepaid transportation. Magnetrol will not accept collect shipments.

All replacements will be shipped Ex Works.
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