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_Attention: Manual User

Please note thai'tﬁere has been a product change. The 465R4 and 465R5 current transmitter
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Unit Description Sheet

Unit shipped is: ___455-08
____A55-16
Complete Model Number:
Serial Number:
Kurz Order Number:
Customer P. O. Number:
Gas Calibration: ____Air
____ Other (specify):
Calibration Reference Temperature:
____ Standard (25°C,77°F)
_____ Other (specify):

Calibration Reference Pressure:
Standard (760 mm Hg, 29.92 in Hg)

Other (specify):

Velocity Range: ____ 0-100 SCFM
____ 0-300SCFM
____ 0-1,250 SCFM
02,500 SCFM
____ 0-6,000 SCFM
____ 0-12,000 SCFM

_____ Otbher (specify):

Engineering Units: ____SFPM
___ SCPM/ft?
_lbs mass/min/ft?
____SCFM
____ Tbs/min

Other (specify):




Line or Duct Size (for SCFM and Ibs/min only):

Power Supply: _____ Standard (110-115 Vac/50-60 Hz)
220 Vac/50-60 Hz
_____ Vdc (specify voltage):

Output Signal: ____ Standard (linear 0-5 Vdc)
__ 420mA 4mA = 20mA =
_____ Other (specify):

OPTIONS: ____ Model 111 Dual Alarm Board
Sensor: _____ Teflon-Coated Sensor

__ Chrome Plated

_____ Titanium

_____ Sensor Safety Circuit

____ Other:

High Temperature Applications:
_ HTRatedto250°C
__ HHT Rated t0.500°C
____ Remote Current-Transmitter Electronics
Electronics Enclosures: __ Rack-Module, 2.8"
____ Rack-Module, 4.2"
Displays: _____ Panel-Mounted LCD
___ Rack-Module LCD
_ Remote LCD
Totalizers: ___ Panel-Mounted Totalizer .
___ Rack-Module Totalizer
____ Resettable Totalizer
Other Options (specify):
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Warranty Statement

The Kurz Model 455 Industrial Air Velocity Transducer is warranted to be free from
defects in material or workmanship for one year from the date of shipment from the
factory. Kurz’s obligation is limited to repairing, or at its option, replacing products
and components that, on verification, prove to be defective. Warranty work will be
performed at the factory in Monterey, California. Kurz shall not be liable for
installation charges, for expenses of buyer for repairs or replacement, for damages
from delay or loss of use, or other indirect or consequential damages of any kind.
Kurz extends this warranty only upon proper use and/or installation of the productin
the application for which it is intended and does not cover products that have been
serviced or modified by any person or entity other than Kurz Instruments
Incorporated and its authorized service technicians. This warranty does not cover
damaged sensors, units that have been subjected to unusual physical or electrical
stress, or upon which the original identifications marks have been removed or altered.

Transportation charges for material shipped to the factory for warranty repair are to
be paid for by the shipper. Kurz will return items repaired or replaced under
warranty prepaid. No items shall be returned for warranty repair without prior
authorization from Kurz. Call Kurz Instruments service department at (408) 646-5911
to obtain a return authorization number.

This warranty contains the entire obligation of Kurz Instruments Incorporated. No
other warranties, expressed, implied, or statutory are given.

Im%?rtant Notice

The MetalClad sensor used in the Model 455 Industrial Air Velocity Transducer
produces heat during normal operation. The sensor is designed for use in flows of air
and other NONEXPLOSIVE gases. The sensor should not be used in flows of explosive
gases unless it is equipped with the optional sensor safety circuit described in section
4.14 of this guide. Even when so equipped, the sensor can reach temperatures
sufficient to ignite explosive gases unless the temperature of the gas flow itself is kept
within established limits. DO NOT USE THIS SENSOR IN FLOWS OF EXPLOSIVE
GASES WITHOUT FIRST CONTACTING KURZ INSTRUMENTS FOR DETAILED
SAFETY INFORMATION. FAILURE TO HEED THIS WARNING COULD RESULT
IN EXPLOSION, DAMAGE TO FACILITIES, SERIOUS INJURY, OR DEATH.




Table of Contents

About This BOOK ...ccvvvseessceseeecccccsccccccncesonnces xi
Quick Set-Up Guide v.cvvveeiesesscsotseosssessessscssocss XV
Section 1: Product Overview .......cccieeeeeeeceecncnnnnns 1-1
1.1 DeSCription vuvveveiiunrerssneersessnsesesnesnannss 1-1
1.2 How the Sensor Works .......covvviiiiiiiiiniinnnn. 1-2

1.3 Features and Specifications ...............ccooviuien. 1-6
Section 2: Installation .......ccc0eeievssecnccsssccasssens 2-1
2.1 Checking the Contents of the Shipping Carton ........ 2-1
2.1.1 455 Without Options .......ccvvveerevenennnnns 2-1

2.12 455withOptions .....ovvviiiiiiinninenann 2-1

2.2 Determining Probe Location ....................... 2-2
2.3 Determining Probe Insertion Depth ................. 2-3
2.3.1 Center Mounting ............. e P 2-3

2.3.2 Half-Traverse Averaging .........ccceveeennnnn 2-4

2.3.3 Double-Traverse Averaging .................. 2-7

2.4 Mounting the Compression Fitting ................. 2-10
2.4.1 Pipe/Stack Mounting .........c.ovveeenninnnan 2-10

242 DuctMounting ......oovvviieviinernnnnennes 2-11

2.5 Installingthe Probe ..........cccvviiiiinnnninne.. 2-12
2.5.1 Sensor Alignment ........ccovviiennniiannnnn 2-12

2.5.2 High-Temperature Installations............... 2-13

2.6 Installing the Power-Supply/Linearizer Unit ........ 2-13




Section 3: Operation and Maintenance ....cceevevececcecess 31

3.1 Operation .....ccvviiiiiiiiiiiirtiiitieiiaaeieans 3-1
3.1.1 Linear Output «.uvvveeerrecersesesececannnnns 3-1
3.1.2 Calculating Actual Velocities .........cvevuene. 32

3.2 Routine Maintenance .......ccoveeeeieerernneennnns 3-4
32.1 Recalibration ........veevvvevnernesncsncanns 34
322 Cleaning the SEnSOr .....vvveervevnannnssss e 36

Section4: Options ......c000 ceesssessecresttsetsetsreans 4-1

4.1 Specialty Gas Calibrations ........... Ceeearesaaeaas 4-1

4.2 220 Vac/60 Hz Power Supply ............covvinns 4-3

43 4-20mAOutput ...eviiiiiiiinnnnn Ceeenaeas P 4-3
4.3.1 Nonisolated ........covvviriiierennnerennene. 4-4
432 Isolated ...ovvinriiiiiiiiiiiiiniinas P 4-4

44 CustomProbeLengths......ccovvvveviernecenennnn. 4-5

4.5 HHT Very-High Temperature Sensor.......ceeeeuus. 4-5

4.6 Teflon-Coated Sensor ..... ereeeieieees rereaens 4-5

4.7 Dual Velocity/Temperature Sensor .....oeeevveenanes 4-5

4.8 Remote Current-Transmitter Electronics....... vevess 46

4.9 Rack-Module Electronics Packaging ................. 4-6

4,10 LCD Digital Display .. ..coevveivniiineninienennnnn 4-8:.
4.10.1 Panel-Mounted LCD .......coivvinivnnvnnnns 4-8
4.10.2 Rack-Module Display .......cccovvvnvninen.n. 4-9
4.10.3 Connecting the Digital Display ........ccvuun.. 4-10
4.10.4 Remote Digital Display .......covvveeeennn. 4-10




4,11 Optional Engineering Units ...................... 4-10

412 Dual Alarm .....covviiiniininnioneeroneernennns 4-11
413 Totalizer .....ovvvinriiiieninnernennsseneenennns 4-11
4.14 Sensor Safety Circuit .....ccevvviiiinnnnnn.. 4-11
Section 5: Testing . .7 .................................... 5-1
5.1 Power-On Voltage Test .. covvennrninnnnnnnnnnnn, wen 31
5.2 Current-Transmitter Board Bridge-Voltage Test ..... 5-3

Appendix A: Component Layout and Schematic Drawings ... A-1

Index c.veviiiiiineenienenssesinssossocnnnssssannnns Index-1

Figures
1-1. 455 Basic Components ..........coveverennn. e 1-2
1-2. MetalClad Sensor: TwoViews .........cccevvvnnnn. 1-3
1-3. Sensor Output vs Flow .........cccveiiiiiinnninnnns. 1-5
1-4. Linearized Output ........c.oovieiiieirinnennennns 1-5
2-1. Probe LOCAtion .........oouuuesseeeaeeeeeaannnnns 2-2
2-2. Equal-Area Half Traverse ...........ccvveviueinnn. 2-5
2-3. Equal-Area Double Traverse ...........ccooveuunn.. 2-8
2-4. Mounting Hardware, PipefStack ................... 2-11
2-5. PMA Mounting Adapter for Duct Installation ........ 2-12

2-6. Current Transmitter to Power-Supply/Linearizer
CORNECHIONS +vvvveteeeineearenireinennneanssnnens 2-15

OUIDUL <ottt ittt 3-1




3-2. Power-Supply/Linearizer Board: Zero and Span

Potentiometers ..........ccoiiiiiiiiiiiiiiiiiiinans 3-5
4-1. Specialty Gas Calibration ............vvvevesnnnn, 4-3
4-2. 4-20 mA Current Board Connections ................. 4-4
4-3, Power-Supply/Linearizer in 2.8" Rack Module ......... 4-6
4-4. Rack-Module Terminal Screws ............ccvovu.n.. 4-7
4-5. Model 2015 Rack CRaSSIS «...ouvueienrinennnnnnnn. . 4-8
4-6. Panel-Mounted Digital Displays ..................... 4-9
4-7. Rack-Module Digital Display .................c.c..... 4-9
5-1. Power-Supply/Linearizer Board Test Points ........... 52
5-2. Current-Transmitter Board Test Points ............... 5-4

Tables
1-1. 455 Specifications ...........coeeviriiieininnnnn.. 1-7
2-1. Half-Traverse Velocity Averaging Example ........... 2-6
2-2. Double-Traverse Velocity Averaging Example . ........ 29

2-3. Approximate Loop Resistance in
Current-Transmitter Wire ............uou.. e eerenans 2-14

5-1. Sensor Cable Wire Colors and Terminal Connections ... 5-3




About This Book

This book contains five sections and an appendix, each of which is
briefly described below. The book also contains a Unit Description
Sheet, a Quick Set-Up Guide, and an index. The book is not designed

_ to be read cover to cover; rather, it is designed to present information

to the 455 user in as accessible a manner as possible.

Organization

Unit Description Sheet

This sheet is found in the front of the book, immediately following the
title page. It contains important identifying information about your
Model 455 Industrial Air Velocity Transducer, including model
number, serial number, Kurz order number, and customer purchase
order number. It also lists any options you ordered with your 455.
Check the options listed against your original order and against the
actual contents of the shipping carton. Report any discrepancies
immediately to Kurz Instruments Incorporated at (408) 646-5911.

Quick Set-Up Guide

The Quick Set-Up Guide consists primarily of a chart summarizing
much of the information presented in the rest of the manual. You can
use the chart to refresh your memory after you read the relevant
sections of the manual. Or, if you feel that you do not need the more
detailed information presented in the rest of the manual, you can
attempt to install your 455 referring only to the Quick Set-Up chart.
Kurz Instruments does not, however, recommend the latter approach.

Section 1: Product Overview

This section introduces you to the purpose, principles of operation,
and features of the Model 455. You can safely skip this section if you
are already familiar with that information.




Section 2: Installation
Section 2 explains, in necessarily general terms, how to install your

455, This section explains how to determine the correct location for
installation, as well as how to perform the physical installation in
pipes, stacks, and flat or round ductwork. You should read thoroughly
the parts of this section that apply to your installation before you
install the 455. You may also want to read Section 5§, “Testing ,”
before you install the 455.

Section 3: Operation and Maintenance
This section explains how to calculate actual velocities from the

standard velocities reported by the 455, how to recalibrate the unit,
and how and when to clean the sensor. Refer to this section as needed.

Section 4: Options
This section lists and explains most of the options available with the

455. Contact Kurz Instruments for a complete, up-to-date list of
available options.

Section 5: Testing
This section explains two tests you can perform on the 455 to

determine whether or not it is operating properly. Although the 455
is thoroughly tested before it leaves the factory, you may want to run
the tests described in Section 5 to make sure that the unit has not been
damaged in transit. Whether or not you do so depends largely on your
judgment of the complexity of your installation: If installation and
possible later removal are relatively easy, it probably makes more-
sense to go ahead and install the unit without extensive preinstallation
testing. If your installation is a difficult one, and removing the unit
later for testing would be more time consuming than the testing
procedures themselves, you should probably test before you install.

Appendix A: Component Layout and Schematic Drawings
The appendix contains detailed component layout drawings and

- circuit diagrams of the various components of the 455. This
information is not needed by most 455 users in routine operation of
the unit. It is provided as an aid to those users who want to perform
more detailed maintenance and testing operations than those
described in sections 3 and 5.




About the Art in This Book
The computer-generated art in the main sections of this book is
intended to illustrate particular points under discussion. It includes
only as much detail as is relevant to the discussion at hand. No
attempt has been made to accurately scale these drawings or to
‘include details not under discussion in the text that precedes and
follows each drawing. If you need more detailed and precise visual
information, refer to Appendix A, which contains reproductions of
actual engineering drawings.
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Quick Set-Up Guide

The quick set-up chart below summarizes much of the information
presented in this manual. It does not, however, contain all the
information you may need for safe and satisfactory installation of
your 455. Kurz Instruments recommends that you read the manual
before attempting installation.

Important Note: Do NOT install the junction box close to a hot duct
or stack. The ambient temperature around the junction box should
not exceed 50° C.

For proper sensor alignment
junction-box conduit connector
should face in direction of flow.

435R1 Power-Supply/Linearizer

White  Black
Wire Wire

Hot (Black)
Common (White)
Ground (Green)

465R4 Current
Transmitter

SN

12 8 46 6 7 8f9/10 1112\

Stop Collar 'White Wire

sets probe- — &
Insertion
depth

(optional)

[PASNNS. |

Probe Cable/

Compression Fitting

AC Cable —

Threadolet:

Woeld over

Probe-insertion

hole. Probe-Insertion Hole: i V PMA Adapter
Y

\@ 455-08: 9/16 -
Q/%s-w: 11/16

Duct Work

l Direction of Flow
3 Diameters to

Nearest
Obstruction | 10Pipe Diameters to Nearest Obstruction _—







Section 1: Product Overview

This section contains a general description of the Model 455-08 and
455-16 Industrial Air Velocity Transducers. It explains how the
transducers work and lists their features and specifications.

- 1.1 Description- -~ —— - e

The Model 455 Industrial Air Velocity Transducer is designed to
monitor the flow of air or other gases within pipes, stacks, flues;
ductwork, and similar enclosed channels. It is extremely rugged and
resistant to contamination, and is therefore particularly suitable for
hot, dirty, or corrosive industrial environments.

The 455 is available in two sizes to suit a wide range of applications:

o The 455-08 is generally for monitoring velocity in lines from a
minimum of four inches in diameter up to approximately 24 inches
in diameter (or in ducts up to 24 inches across in their smaller
dimension).

o The 455-16 is generally for lines from 24 to 72 inches in diameter
(or ducts from 24 to 72 inches across), but can be used in lines down
to a minimum of six inches. See Kurz EVA 4000 product
information for larger multipoint applications.

Both the 455-08 and the 455-16 consist of the same basic components:

o MetalClad™ all-metal flow sensor mounted in a protective window
at one end of the probe

NOTE: The sensor shipped with your 455 was specifically matched
to your unit’s electronics during factory calibration. Sensors are not
interchangeable between different 455s.

¢ 316 stainless steel probe support

o Two-wire current transmitter housed in a weatherproof aluminum
junction box at the other end of the probe support

o Power-supply/linearizer unit housed in a steel enclosure with
mounting brackets
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The only significant difference between the 455-08 and the 455-16 is
the size of the probe support. The 455-08 probe is 0.5 (8/16) inch in
diameter and 24 inches long (24-inch probe length is standard; other
lengths can be ordered). The 455-16 probe is 1.0 (16/16) inch in
diameter and 60 inches long (60-inch probe is standard; other lengths
can be ordered).

All information is this guide applies equally to the 455-08 and the ‘
e 455-16 unless specifically identified as applying only toone orthe ...
other.

Figure 1-1 shows the basic components of the 455-08 with the
standard probe.

Figure 1-1. 455 Basic Componenits

Power-Supply/Linearizer Enclosure

18 Ft. of Preconnested
/ Current-Transmitier Cable

MetalClad Sensor \ Current-Transmitter
I Junction Box

A

1.2 How the Sensor Works

The 455’s MetalClad sensor is in fact two sensors in one: a
temperature sensor and a velocity sensor. Both sensors consist of-
reference-grade platinum windings wound around a ceramic mandrel
-and enclosed in a single stainless steel sheath. The temperature
sensor (Rec) is the shorter of the MetalClad’s two sensor elements.
.“Thevelocity sensor (Rp) is the longer of the two elements.

Figure 1-2 shows a close-up view of the MetalClad sensor within its
protective sensor window.
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Figure 1-2. MetalClad Sensor: Two Views

Velocity Sensor {Rp}

Velocity Sensor (Rp) . Temperature
Sensor
Alr Flow ,
- 1
Tempsrature Sensor {Rte) | i
N
Bonsor Window g

The temperature sensor senses the ambient temperature of the air
flow. The velocity sensor is then heated to approximately 75° to
100° F above the ambient temperature and is maintained at the same
level of temperature differential (overheat) above the ambient
temperature regardless of changes in ambient temperature or air
velocity.

CAUTION: The MetalClad sensor’s standard rating is for
nonexplosive gases. If you plan to use it in flows of explosive gases,
Kurz strongly recommends that you purchase the optional probe
safety circuit (described in Section 4.14). That circuit prevents the
velocity sensor from ever reaching the ignition temperature of a
specified explosive gas, provided the temperature of the gas flow itself
is kept within appropriate guidelines. Contact Kurz Instruments for
more information on using the MetalClad sensor in explosive gas
flows.

Because the temperature sensor compensates for fluctuations in
ambient temperature, the amount of electrical power needed to
maintain the velocity sensor’s overheat is affected only by the flow of
air or other gases over the sensor: The greater the velocity of the
flow, the greater its cooling effect on the sensor and the greater the
electrical power needed to maintain the sensor’s overheat. It is this
power or current draw that is measured by the 455.
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Because the sensor is directly measuring mass flow (i.e., the number
of molecules carrying heat away from the velocity sensor), it is
calibrated in standard units, which are referenced to a temperature of
25° C and atmospheric pressure of 760 mm Hg. In other words, air at
25° C and 760 mm Hg, flowing at 100 feet per minute (FPM) will
produce a reading of 100 standard feet per minute (SFPM)~. A 100
FPM flow at a different temperature or pressure produces a reading in
SFPM that accurately compensates for the temperature or pressure
-differential. -

The temperature and velocity sensors form two legs of a balanced
Wheatstone bridge. The bridge circuitry itself is contained in the
current-transmitter junction box at one end of the probe.

The printed circuit board (PCB) housed in the power-
supply/linearizer unit has two main functions: to supply direct-
current (dc) power to the current transmitter and to transform the
nonlinear current draw received from the MetalClad sensor into a.
linear 0-5 volt de (Vdc) signal.

The signal received from the sensor is nonlinear in that the amount of
power needed to maintain the velocity sensor’s overheat is not directly
proportionate to the velocity of the airflow. Instead, the
power-consumption curve is fairly steep at low flow rates and
relatively flatter at higher rates of flow. Figure 1-3 shows the
MetalClad sensor’s output curve as flow increases. Figure 1-3 also
shows the corresponding curve for a pitot-tube type sensor. Note the
greatly superior sensitivity of the MetalClad sensor at low flow rates.

1 §E)a;dard ’4'155 calibration is in SFPM. Other engineering units are also available--refer to Section 4,
tions”.
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Figure 1-3. Sensor Output vs Flow
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The linearizer converts the nonlinear draw into a linear voltage that is
directly proportionate to flow velocity: 0 Vdc indicates no flow, 5 Vdc
indicates maximum measurable flow, and 2.5 Vdc indicates a flow
exactly half of the maximum measurable flow, as shown in Figure 1-4.

Figure 1-4. Linearized Output

Output
Voltage

6o 1 2 3 4 5 8 7 8 9 10
Flow in Pounds/Hour X 1000

Product Overview 1-5




1.3 Features and Specifications
Some of the outstanding features of the 455 are summarized below:

Rugged Construction

The MetalClad sensor, with its 316 stainless steel sheath, is virtually

indestructible in normal use. It is highly resistant to both dirt and

corros1on, unlike pitot-tube and orifice-plate sensors, 1ts performance
~-is not degraded by operation in a dirty atmosphere. '

Unsurpassed Accuracy

The 455’s sensor windings are Resistor Temperature Detector
(RTD)-type windings of reference-grade platinum 385.

Two-Wire Hookup

The 455’s two-wire hookup between the current transmitter and the
power-supply/linearizer unit allows for cable loop lengths of 1000 feet
or more (refer to Section 2, “Installation”). The 455 also features
reverse polarity protection for power input, making it almost
impossible to hook the current transmitter to the power-
supply/linearizer incorrectly.

Automatic Temperature and Pressure Compensation

The 455 directly measures mass flow. No computations are necessary
to compensate for temperature and pressure changes.

Excellent Low-Speed Sensitivity

Unlike pitot-tube and orifice- plate sensors, the 455 can accurately
measure flows down to 20 SFPM.

Convenient Linear Output

The 455’s linear 0-5-Vdc output is convenient for digital panel meters,
voltmeters, chart recorders, and computers. Other outputs are
optionally available.
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NBS-Traceable Calibration

Every 455 is factory-calibrated in a National Board of Standards
(NBS) traceable wind tunnel. Packaged with your 455 is a Calibration
Certificate showing output voltage vs air velocity. The factory
calibration is for air at 25° C and 760 mm Hg. Calibration for other
gases, temperatures, and pressures is available at an additional charge.

The specifications of the 455 are given in Table 1-1.

Table 1-1. 455 Specifications

Sensor Construc- Reference-grade 385 platinum RTD-type:

tion: windings around a high-purity ceramic
core, sheathed in 316 stainless steel

Accuracy: +/-(2% of reading + 1/2% of full scale)

Repeatability: +/-0.25%

Response Time: 1 second

Calibration: Factory calibrated in NBS-traceable wind

tunnel for air at 25° C and 760 mm Hg.
Includes Calibration Certificate showing
output voltage vs air velocity for 11 data
points, including zero flow.

Sensor Operating -55° Cto +250° C standard
Temperature Range:

HHT rated sensor optionally available for
temperatures from -55° C to +500° C

NOTE: Current-transmitter electronics:
not rated above 125° F. Specify
remote-mounted electronics if the
portion of the probe outside the pipe or
duct to be monitored will be exposed to
temperatures higher than 125° F. (See
Section 2.5.2 for information on
high-temperature installations.)

Probe Construction: 316 stainless steel
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Table 1-1 (continued)

Probe Dimensions: 455-08: 1/2" outside diameter; 24" length
standard; lengths from 3" to 48" optionally
available

455-16: 1" outside diameter; 60" length
standard; lengths from 12" to 72"

optionally available

Current Transmit- Weatherproof aluminum junction box.

ter Enclosure: Rated for hazardous environments: Class:
I groups C & D; Class I groups E, F,
&G.

Electronics Hookup: Two-wire twisted pair. Reverse polarity
protection.

Power-Supp- 8"x 6" x 4" NEMA-type steel enclosure

ly/Linearizer with mounting brackets; green

Enclosure: hammertone enamel finish. (When

optional modules such as digital displays
or totalizers are included, a larger
enclosure may be used.)

Output: Linear 0-5 Vdc standard. Isolated and
nonisolated 4-20 mA outputs optionally
available. For other nonstandard outputs,
consult factory.

Power Supply: 110 Vac/60 Hz standard. 220 Vac and dc
powered models optionally available.:

End of Section 1
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Section 2: Installation

This section explains how to install your Model 455 Industrial Air
Velocity Transducer. The instructions given in this section are
necessarily general in nature; every installation is unique. If you need
further assistance with your installation, contact Kurz Instruments,
Inc. at (408) 646-5911.

2.1 Checking the Contents of the Shipping Carton

Open the shipping carton and remove the protective foam packaging
material that covers the 455 and any options shipped with it. Check to
see that the shipping carton contains everything you ordered.

Make sure the NBS traceable calibration certificate is included.
Verify that the line size (if applicable) and pipe schedule shown on the
calibration certificate are correct.

2.1.1 455 Without Options

If you ordered your 455 without any options, the contents of the
shipping carton should be as shown in Figure 1-1, “455 Basic
Components.”

Check inside the power-supply/linearizer unit and remove any
desiccant or other packaging material you find there.

If the contents of the shipping carton are correct, proceed with the
installation. (If you prefer to test the unit before you install it, refer
now to Section 5, “Testing.”)

2.1.2 455 with Options

Any options you ordered should be specified on the Unit Description
Sheet at the front of this manual. Available options are listed,
described, and (where applicable) pictured in Section 4, “Options”. If
the options specified on the Unit Description Sheet do not match the
options you ordered or the options actually shipped, contact Kurz
immediately.
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Unless you ordered your 455 with the rack-module electronics option,
the contents of the shipping carton include a NEMA-type box housing
the power-supply/linearizer unit. Check inside this unit and remove
any desiccant or other packaging material you find there.

If the contents of the shipping carton are correct, proceed with the
installation. (If you prefer to test the unit before you install it, refer
now to Section 5, “Testing.”)

2.2 Determining Probe Location

If possible, you should locate the probe at least three pipe or duct:
diameters upstream and ten diameters downstream from the nearest
bend, elbow, or other obstruction in the pipe or duct to be monitored.
The chosen location should also provide sufficient clearance for
inserting and removing the 455 probe; that is, the clearance between:
the pipe or duct and any obstruction should equal at least the length of
the probe, plus the current-transmitter junction box, plus two or three
inches for maneuver. Correct probe location is illustrated in Figure
2-1.

Important Note: The electronic components on the 437 board are not
warranted to operate above 70° C. Therefore we recommend that you
do not place the junction box close to hot ducts or pipes. Provide
sufficient clearance between the duct or stack and the junction box so
that the ambient temperature around the junction box is less than
50°C.

Figure 2-1. Probe Location

Current-Transmitter Junction Box )
with Attached Probe Support and Sensor **

Threadolet and

/ Compresslon Fitting

Flow )

| | | |

10 Diameters 5 Diameters
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2.3 Determining Probe Insertion Depth

Because the 455’s MetalClad sensor can, at any one time, measure
velocity at only one point within your pipe or ductwork, it is important
that the sensor be mounted at a point where velocity closely
approximates the average velocity within the pipe or duct. You can
approach the problem of determining a point of average velocity in a
variety of ways, depending primarily upon the accuracy your

___application requires.

2.3.1 Center Mounting

Under some circumstances, it may be appropriate to assume that the
center point of the pipe or duct represents a point of average velocity.
Such circumstances include the following:

o A high degree of accuracy is not critical to your application.

o The pipe or duct to be monitored is so small that it is impractical to
mount the sensor anywhere other than at the center of the pipe or
duct.

o Flow profile is known to be turbulent and of high velocity; many
points of average velocity are likely.

« Flow profile is known to be very uniform.
Even under the circumstances listed above, however, you may want to: -

perform at least a half traverse (described below at 2.3.2) before
deciding on center mounting.
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2.3.2 Half-Traverse Averaging

You can, with a fair degree of accuracy, determine the average
velocity within a pipe or duct, and a specific point at which velocity
closely approximates that average, by traversing the sensor once
across the center line of the pipe or duct, from the far wall to the
center'. The procedures for performing the traverse and obtaining an
average are described below:

“Stepli

Step 2:

Step 3:

Step 4:

Step 5:

‘Divide a'cross section of the pipe or duct into a number

of equal, concentric areas (see Figure 2-2). The number
of areas you use depends on the the uniformity of flow.
within the pipe or duct and on the degree of accuracy
you require: The more areas you use, the more
accurate your computed average will be.

Identify a point to monitor for each area (see Figure
2-2).

Drill a hole in the pipe or duct 1/16-inch larger in
diameter than the probe (9/16" for the 455-08; 1 1/16"
for the 455-16).

Insert the probe into the pipe or duct and take a velomty
reading at each of the points selected at Step 2.

You can most easily determine the position of the
sensor within the pipe or duct by using a pencil or other
marker to mark off appropriate measurements on the
probe before you insert it.

Be sure the window of the probe’s protective shield is
aligned with the direction of flow so that airflow over
the MetalClad sensor is unobstructed.

Compute an arithmetic average of the readings
obtained at Step 4.

1 Ifthesizeoftheptﬁcorductxssuch that the probe will notreachallthewayacrossxt,gou can perform

the traverse from

center to the near wall. In that case, however, you should omit the reading

nearest the wall of the pipe or duct (see Figure 2-2) because that reading may be influenced by
turbulence or leakage caused by the probe»msemon hole.
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Step6:  Select the point at which you will permanently mount
the sensor. This should be the point whose velocity
reading most nearly approximates the average velocity
computed at Step 5.

If none of the points monitored yields a reading
sufficiently close to the computed average, you may
want to repeat the procedure, using a larger number of
" Tareas and points. Alternatively, you may wantto =
perform the somewhat more complicated
double-traverse averaging described at 2.3.3 below..

Figure 2-2 shows cross sections of square and round ducts, each with
five areas and five monitoring points for a half-traverse averaging
operation.

Figure 2-2. Equal-Area Half Traverse

In Figure 2-2, the unshaded area that contains Point 1 represents one
square unit. Bach of the shaded areas containing points 2, 3, 4, and 5
also represents one square unit. The total cross-sectional area of each
duct is five square units.
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The numbers shown below the ducts give the positions of points 2, 3,
4, and 5 relative to the distance from Point 1 to the wall of the duct.
That is, from Point 1 to Point 2 is 54% of the distance from Point 1 to
the wall of the duct; from Point 1 to Point 3 is 70.4% of the distance
from Point 1 to the wall of the duct; and so on. You can extrapolate
from these numbers the actual measurements for any pipe or square
duct divided into five equal areas.

- Table 2-1 shows an-example of averaging readings from-a-duct like - -
one of those shown in Figure 2-2,

Table 2-1. Half-Traverse Velocity Averaging Example

1 1000

2 950

3

4

5 500
Total: 3950
Average:

In the example, the average velocity from the five points sampled is
790 SFPM. Point 3, with a measured velocity of 800 SFPM, is closest
to the average velocity. You would therefore permanently mount the -
455 with its probe inserted to the correct depth to align the sensor
with Point 3.
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2.3.3 Double-Traverse Averaging

Double-traverse averaging is similar to half-traverse averaging, but
requires a second probe-insertion hole and more monitoring points.
The procedures for performing the traverse and obtaining an average
are described below:

Step 1: Divide a cross section of the pipe or duct into a number
of equal, concentric areas (see Figure 2-3). The number

within the pipe or duct and on the degree of accuracy
you require: The more areas you use, the more
accurate your computed average will be.

Step 2: Idenitify four points to monitor for each area (see Figure
2-3)".
Step 3: Drill two holes in the pipe or duct at right angles to each

other. Each hole should be 1/16-inch larger in diameter
than the probe (9/16" for the 455-08; 1 1/16" for the
455-16).

Step 4: Insert the probe into the pipe or duct through one of
the probe-insertion holes and take a velgcity reading at
each of the points in line with that hole.” Repeat the
process for the other hole.

You can most easily determine the position of the
sensor within the pipe or duct by using a pencil or other
marker to mark off appropriate measurements on the
probe before you insert it.

Be sure the window of the probe’s protective shield is
aligned with the direction of flow so that airflow over
- the MetalClad sensor is unobstructed.

1 Note that the center contains only one monitoring point, The reading from that point must be counted
four times in the averaging operation to give each area equal weight.

2 Donot take a reading at the point nearest the probe-insertion hole; such a reading might be influenced
by leakage or turbulence caused by the hole. Instead, substitute the reading from the corresponding
point nearest the far wall of the duct or pipe.
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Step 5: Compute an arithmetic average of the readings
obtained at Step 4. Count the single Point-1 reading
four times in determining the average.

Step 6: Select the point at which you will permanently mount
the sensor. This should be the point whose velocity
reading most nearly approximates the average velocity
computed at Step 5.

If none of the points monitored yields a reading
sufficiently close to the computed average, you may
want to repeat the procedure, using a larger number of
areas and points.

Step 7: Be sure you seal the probe-insertion hole that will not
be used when you permanently mount the probe.

Figure 2-3 shows cross sections of both square and round ducts, each
with five areas and 17 monitoring points for a double-traverse
averaging operation.

Figure 2-3. Equal-Area Double Traverse

047
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In Figure 2-3, the unshaded area of each duct, which contains Point 1,
represents one square unit. Each of the shaded areas containing
points 2, 3, 4, and 5 also represents one square unit. The total
cross-sectional area of each duct is five square units.

The numbers shown below the ducts give the positions of points 2, 3,
4, and 5 relative to the distance from Point 1 to the wall of the duct.
That is, from Point 1 to Point 2 is 54% of the distance from Point 1 to
the wall of the duct; from Point 1 to Point 3 is 70.4% of the distance
from Point 1 to the wall of the duct; and so on. You can extrapolate
from these numbers the actual measurements for any pipe or square
duct divided into five equal areas. Table 2-2 shows an example of
averaging readings from a duct like one of those shown in Figure 2-3.

Left 1200 1150 1100 1000 700 5150 1030
Right 1200 1140 1115 1020 700 5175 1035
“Top 1200 1200 1175 5475 1095
Bottom 1200 1175 1150) 5375 1075
Sum: 4300 4665 4540 4170 3000 21,175 4235

Average: 1200 1166 1135 1043 750 5294

In the example, the average velocity from the 20 points sampled1 is
1059 SFPM. The bottom Point 4, with a measured velocity of 1050
SFPM, is closest to the average velocity. You would therefore
permanently mount the 455 with its probe inserted to the correct..
depth to align the sensor with the bottom Point 4.

.If you find that the flow profile within the pipe or duct you are

- monitoring changes, or if you cannot find a single point that closely
enough approximates the computed average velocity, you may want to
consider moving to a multi-point, multi-sensor velocity averaging
array such as the Kurz EVA 4000.

1 Point 1 is counted four times.
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2.4 Mounting the Compression Fitting

The 455 is held in place by means of a compression fitting attached to
the outside of the pipe or duct in which the probe is to be mounted.
The hardware and procedures necessary to attach the compression
fitting vary, depending on whether the installation is for a pipe (or
stack) or for a sheet-metal duct. Installations of both kinds are
described below.

2.4.1 Pipe/Stack Mounting
All hardware needed to mount the 455 in a pipe or stack is readily

available from most hardware supply dealers. You can, however,
order the necessary hardware from Kurz Instruments if you want to.

You will need:

¢ Threadolet™ carbon steel couplerl. If you order the Threadolet
from Kurz, you must specify the size of NPT (National Pipe
Thread) pipe the Threadolet is to be welded to, as well as the wall
thickness of that pipe (Schedule 40, 80, etc.). If you are installing a
455-08, the Threadolet you use must accept a 1/2"- to-1/2" MNPT
(Male National Pipe Thread) tube compression fitting. If you are
installing a 455-16, the Threadolet you use must accept a 1"-to-1"
MNPT tube compression fitting. - -

o Tube compression ﬁttingz. If you are installing a 455-08, use a 0.5"
AD 0.5" fitting. For a 455-16, use a 1" AD 1" fitting.

o Adjustable stop collar with setscrew (optional). You can attach a
stop collar to the 455 probe to ensure that the probe is not inserted
beyond the appropriate depth.

Figure 2-4 shows the hardware needed to mount the 455 in a pipe or
stack.

1 Threadolet fittings are also available in aluminum and stainless steel.

2 Standard compression fitting is brass. Compression fittings are optionally available in 304 stainless
steel with teflon fertules.

2-10 Model 455 User’s Guide




Figure 2-4. Mounting Hardware, Pipe/Stack

Compression Fitting MetalClad Sensor and Shield

Weld the Threadolet coupler directly over the probe-insertion hole in
the pipe in which you are installing the 455 (refer to Section 2.2 for
determining the location of the probe-insertion hole). Then thread
the tube compression fitting firmly into the coupler.

2.4.2 Duct Mounting

To mount the 455 in a duct constructed of thin-wall sheetmetal, order
the appropriate mounting adapter from Kurz Instruments.

For installation of a 455-08 in flat ductwork, order mounting adapter
PMA-8. To install a 455-16, order mounting adapter PMA-16. Each -
mounting adapter consists of a compression fitting of the appropriate
size welded to a 3"-by-3" steel plate with four corner mounting holes,
as shown in Figure 2-5.

Curved probe mounting adapters (CPMA) are also available for
curved ductwork. Specify CPMA-08-radius for the 455-08,
CPMA-16-radius for the 455-16. In both cases, radius is replaced by
‘the actual radius of your ductwork.
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Figure 2-5. PMA Mounting Adapter for Duct Installation

i
2

or
PMA-16 (455-16)

Your Duciwork

2.5 Installing the Probe

Once you have mounted the compression fitting to the stack or duct,
installing the probe consists simply of inserting the probe to the
predetermined depth (see Section 2.3) and tightening the
compression fitting to hold the probe in place. Using the metal stop
collar is a convenient way of ensuring proper probe insertion depth.

2.5.1 Sensor Alignment

Make sure the probe is rotated such that the window of the sensor
shield allows unobstructed flow of air over the sensor and the shorter
Ric element is upstream of the longer Rp element. One easy way to
do this is to make sure that the current-transmitter junction box
(which remains outside the pipe or duct) is oriented such that the
conduit connection is facing directly toward the direction of flow in
the pipe or duct. This ensures correct sensor orientation because the
junction-box conduit connection and the sensor shield window are
parallel.1

1 When the 455 is shipped from the factory the conduit connector and the shield window are egarallel.
You should, however, check that this is still the case before relying on the method described.
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2.5.2 High-Temperature Installations

The Model 455-08, with its 24-inch probe support, is recommended
for pipes and ducts up to 24 inches in diameter. In fact, only 12 inches
of probe support is required to position the sensor in the center of a
24-inch diameter pipe. The extra 12 inches of probe support is
provided to allow space between the pipe or duct and the
current-transmitter junction box on the end of the probe support.

~ That space helps keep the current-transmitter electronics at or below
their rated temperature of 70° C, even when the temperature of the
flow inside the pipe or duct is substantially higher than 700 C.

The same rationale is behind the 455-16’s 60-inch probe support: It
allows the sensor to be positioned in the center of a 72-inch diameter
pipe or duct, with approximately 24 inches of clearance left between
the outside of the pipe or duct and the current-transmitter junction
box. You should not try to use the 455-16 to monitor flow in pipes or
ducts larger than 72 inches in diameter. Larger diameter pipes and
ducts require multi-point, multi-sensor velocity averaging arrays such
as the Kurz EVA 4000 or EVA 4100.

The ambient temperature at the junction box should not exceed 50° C.
If the extra space provided between the outside of the pipe or duct
and the current-transmitter junction box is not sufficient to keep the
current-transmitter electronics at or below 70°C, you must specify
optional remote current-transmitter electronics (see Section 4.8).

2.6 Installing the Power-Supply/Linearizer Unit

You can install the power-supply/linearizer unit almost anywhere.
The only requirements are these:

o Standard 110-volt AC power must be available. (220-volt AC units
and DC units are optionally available.)

. o The total resistancel*, in the two-wire current-transmitter loop must
not exceed 4 ochms™.

1 In practical terms, this requirement is met if the voltage drop from the power suﬁp to the sensor does
not exceed 4 Vde. Therefore, you can check the voltage drop in an already-installed unit, rather than
calculate resistance using Table 2-3.
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The second requirement is worth looking at a little more closely.
Loop resistance is primarily a function of wire size: The larger the
diameter of the wire, the lower the resistance per foot of wire. You
can therefore position the power-supply/linearizer unit quite a
distance from the probe and current-transmitter junction box if you
use sufficiently heavy wire. Fifteen feet of 18 gauge wire is supplied
with the 455. If that doesn’t suit your needs, consult Table 2-3 to
determine the wire gauge requlred for the run you have in mind.

In consultmg Table 2-3, there are two thmgs you should bear in mmd

« Table 2-3 applies to stranded copper wire at 65° F. Resistancein
other kinds of wire, or in stranded copper wire at different
temperatures, will vary.

e American Wire Gauge (AWG) numbers are inversely
proportionate to the size of wire they apply to. That is, the smallest
AWG number specifies the largest wire and vice versa.

Table 2-3. Approximate Loop Resistance in Current-Transmitter Wire

4 .0003 13,333 6,667
8 0005 8,000 4,000
10 .0008 5,000 2,500
12 002 2,000 1,000
14 003 1,333 667
16 005 800 400
18 .008 500 250
20 012 333 167
22 019 211 105
24 030 133 67
28 077 52 26
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If you do decide to substitute current-transmitter wire of your own for
that supplied with the 455, refer to Figure 2-6 for correct connections
between the current-transmitter board inside the current-transmitter
junction box and the power-supply/linearizer board. Note that,
because of the 455’s reverse polarity protection, the connections
shown in Figure 2-6 can be reversed without affecting the
performance of the 455, It is necessary only that the two wires from
Terminal-Strip 1 of the current-transmitter board be connected to the
- terminal screws on the power-supply/linearizer board labeled “RTC” . . .
(terminal screw 10) and “I RET” (terminal screw 9). |

Figure 2-6. 465R4 Current Transmitter to 435R1
Power-Supply/Linearizer Connections

438R1 Power-Supply/Linearizer

Black Terminal
< Strip 1

\

SISO
10 11 12 18 14
IRET] {RTC i

~¢/
n{A)
LYo,
> LA
ol
@ (A
<~
'Y,
(A

465R4 Current Transmitter

If you remove the supplied power cord from the power-

supply/linearizer unit and instead hard-wire the unit to your power

supply, connect the AC wires as follows:

o Hot wire (black) to Terminal Screw 14 (labeled “AC”).

o Common wire (white) to Terminal Screw 13 (labeled “ACC”).

¢ Ground (green) to Terminal Screw 12 (labeled with the -J-_-
symbol). v

End of Section 2
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Section 3: Operation and Maintenance

This section describes the operation and routine maintenance of the
Model 455 Industrial Air Velocity Transducer.

3.1 Operation

Once you have installed the 455 as described in Section 2, operation is
primarily a matter of maintaining power to the
power-supply/linearizer unit. As long as power is supplied to this unit,
the probe is correctly installed in the pipe or duct to be monitored,
and all wiring connections are correctly made, the 455 will continue to
operate for prolonged periods without intervention.

3.1.1 Linear Output

To derive useful data from the operation of the 455, you must of
course tap into the power-supply/linearizer unit’s output. That output
is a linearized 0-5 Vdc signal from Terminal Screw 2 (see Figure 3-1).
Zero Vdc from Terminal Screw 2 indicates no flow over the sensor;

5 Vdc indicates the maximum measurable flow; intermediate voltages
indicate intermediate flows directly proportionate to the voltage of
the signal.

Figure 3-1. Power-Supply/Linearizer Board: Linearized Output

435R1 Power-Supply/Linearizer Board

Linear 0-5 Vde Qut

GND.

1 2 3 4 5 6 7 8 9101112 13 14
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You can use the linearized output in a variety of ways:

¢ Order the power-supply/linearizer unit from Kurz Instruments with
a factory-installed LCD digital panel meter (see Section 4,
“Options™). You can then read the output, calibrated in the
engineering units of your choice, directly fromthe
power-supply/linearizer unit.

o Feed the output directly to your own panel meter, voltmeter, chart
recorder, or computer. If you choose this option, the power-
supply/linearizer unit and the device receiving its signal should be
no more than 50 feet apart.

¢ Order your 455 with optional isolated or nonisolated 4-20 mA
output (see Section 4, “Options™). This allows for almost unlimited
-distances between the power-supply/linearizer unit and a device
receiving its signal .

3.1.2 Calculating Actual Velocities

For most air-flow monitoring applications, the mass of the flowing gas
is the relevant variable. The 455’s MetalClad sensor was designed
with this fact in mind. The MetalClad sensor accurately registers mass
flow at any temperature and pressure. Its output is therefore
calibrated in standard units.

Those units are referenced to a standard temperature of 25° C (77° F)
and standard atmospheric pressure of 760 mm (29.92 inches) of
mercury. A velocity reading obtained for air at a different
temperature and/or pressure will not be the actual velocity of that:air.

--Generally, standard velocity is-a much more useful measurement than
actual velocity. - Sometimes, however, you may want to calculate the
actual velocity of an airflow whose temperature or pressure differs
significantly from the standard temperature and pressure.

1 go‘h; dhifznce is limited only to the extent that the total electrical resistance in the loop must not exceed
ohms,
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The formula for deriving actual velocity from indicated velocity is
given below:

ds
Vact = Vind —
a
where:
ds = Standard air density (25° C; 760 mm Hg).
da = Actual air density at local temperature and barometric
pressure.
Vact = Actual air velocity in feet per minute.
Vind = Indicated velocity in standard feet per minute.

Although the intermediate steps are not shown here, by dividing out
the known quantities, the formula can be restated as

Ta
Vact = Vind 0.05578
a
where
Ta = Actual temperature in degrees Rankin (degrees R =
Degrees F + 459.67).

Py = Actual pressure in inches of mercury.
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3.2 Routine Maintenance

The 455 is virtually maintenance free. The only routine maintenance
operations required are recalibration and occasional cleaning.

3.2.1 Recalibration

The factory calibration of the 455 remains stable over periods of up to
several years. To maintain NBS traceability, however, Kurz
Instruments recommends that your 455 be recalibrated annually.You
can perform the recalibration yourself or you can return the 455 to
Kurz for recalibration. Unless you have an accurate in-house
flow-calibration facility, it is probably preferable to return the
instrument to Kurz™.

If you do recalibrate the 455 yourself, follow the procedure described
below. You will need:

¢ adigital voltmeter accurate to +/-.001 Vde

o aflat-bladed screwdriver with a narrow blade and a long shaft

The velocity calibration procedure consists of inserting the sensor” in
a flow of known velocity and adjusting the zero and span
potentiometers on the power-supply/linearizer circuit board. Figure
3-2 shows their locations.

1 Ifyour455 requires recalibration while still under warranty, you should return it to Kurz Instruments.
Kurz will not perform a free recalibration under warranty if you have already made adjustments to
zero, span, or linearization controls.

2 If possible, perform the recalibration with the sensor in an upright position, The factory calibration is
performed with the sensor in this position. Any other position may result in a slightly inaccurate zero
reading because the heating effect of the velocity sensor changes slightly as its orientation changes.
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Figure 3-2. Power-Supply/Linearizer Board: Zero and Span
Potentiometers

435R1 Power-Supply/Linearizer

Span-Adjust

Zeoro-Adjust
\v R21
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R19
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Step 1: Set the flow velocity to 0 SFPM.

Step 2: Check the voltage between Terminal Screw 2 (linear
output) and Terminal Screw 3 (ground). If necessary,
adjust the zero-control potentiometer up or down until
you get a reading of zero volts.

NOTE: You should check for zero voltage either immediately after
powering the 455 or after first running flow past the sensor and then
returning to zero flow. This is necessary because, after several
minutes at zero flow in a small air volume, the heat produced by the
velocity sensor (Rp) begins to affect the ambient temperature sensor

(th).

Step 3: Set the flow yelocity to the maximum for which your 455
is calibrated™.

Step 4: If necessary, adjust the span-control potentiometer up
or down until the voltage between terminal screws 2 and
3 is five volts.

1 Remember, the 455 is calibrated in standard units, not actual units. Therezfge, if 7t1718 airflow you use to
perform the recalibration is not at the standard reference temperature of 25~ C(77° F)or the
standard reference pressure of 760 mm (29.92 in) Hg, you will have to adjust the actual flow rate used
in recalibration to equal the desired standard flow rate. To do so, use the formula given at 3.1.2
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If either zero or span cannot be adjusted to its proper value using the
zero-control and span- control potentiometers, the linearizer requires
factory adjustment — contact Kurz Instruments.

3.2.2 Cleaning the Sensor

The 455’s MetalClad sensor is far more resistant to particulate

-contamination than pitot tube or orifice plate sensors. Nevertheless,
the 455 performs best when it is kept relatively free of contamination.

~ You should therefore remove the probe and check the sensor at B

regular intervals, cleaning it if necessary.

The dirtier the flow being measured, the more frequently the sensor
should be checked. In relatively clean flows it may be sufficient to
check and clean the sensor annually while the probe is removed for
recalibration. In very dirty flows a much shorter interval may be
appropriate. If you are measuring a dirty flow, you should probably
begin by checking the sensor at short intervals. You can then move to
longer intervals if the sensor is not becoming heavily loaded between:
checks.

When the sensor does need to be cleaned, use a fine wire brush,
crocas cloth, or fine grit emery cloth to remove built-up-contamination: -
from the sensor. Clean the sensor only when power is off.

Some MetalClad sensors may have small specks of excess metal
adhering to their stainless steel sheaths. This is normal and in no way

degrades the performance of the 455. Do not attempt to remove such
specks; doing so may change the unit’s calibration.

End of Section 3
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Section 4: Options
This section lists and describes some of the more popular options
available with the Model 455 Industrial Air Velocity Transducer. The
options discussed in this section are
o Specialty Gas Calibrations
o 220 Vac/60 Hz Power Supply
s 4-20 mA Output
o Custom Probe Lengths
e HHT Very-High Temperature Sensor
¢ Teflon-Coated Sensor
o Dual Velocity/Temperature Sensor
« Remote Current-Transmitter Electronics
+ Rack-Module Electronics Packaging
¢ LCD Digital Display
o Optional Engineering Units
o Totalizer
e Dual Alarm
¢ Sensor Safety Circuit
Other custom options may be available. Contact Kurz Instruments if

you have special needs not covered by the options described in this
section.
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4.1 Specialty Gas Calibrations

Standard 455 calibration is for air at 25° C (77° F) and 760 mm (29.92
in) of mercury.

You can order your 455 calibrated for a gas (or gas mixture) other
than air. When you order a specialty gas calibration, you specify the
reference temperature and pressure, in accordance with your
application.. Calibrations available include those listed below. For

- -information on the availability of calibrafions for gases otherthan

those listed, contact Kurz Instruments.

o Flue Mixtures

o Argon (Ar)

o Carbon Dioxide (CO2)

o Carbon Monoxide (CO)

o Helium (He)

e Hydrogen (Hy)

o Nitrogen (N2)

¢ Oxygen (O2)

Specialty gas calibrations are performed for Kurz Instruments by an
independent calibration laboratory. The 455 is calibrated in a flow of
the specified gas at eleven data points evenly spaced between zero and
maximum rated flow. An NBS-traceable certification is furnished for
each instrument so calibrated. The accuracy of specialty gas

calibrations is the same as that for air: +/-(2% of reading + 1/2% of
full scale).

- . The calibration laboratory uses a liquid displacement prover for
. flowmeter calibration. A flow of the specified gas is directed into the

calibrated prover for a precisely timed period. The volume of gas in
the prover is then determined. The provers are calibrated to an
accuracy of one part in 2,000, an accuracy of 0.1%.

The calibration procedure is shown in general terms in Figure 4-1.
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Figure 4-1. Specialty Gas Calibration
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4.2 220 Vac/60 Hz Power Supply
The standard 455 power supply is 110 Vac/60 Hz.

220 Vac/60Hz power supplies are optionally available.

4.3 4-20 mA Output
Standard 455 output is a linearized 0-5 Vdc signal.

Optional 4-20 milliamp (mA) output is available in both nonisolated
and isolated versions. 4-20 mA output is appropriate when the
distance between the power-supply/linearizer enclosure and a device
receiving the linearized signal is such that a significant voltage drop
would occur in the standard 0-5 Vdc signal. 4-20 mA output is'
unaffected by distance, as long as the total resistance in the loop is less
than 800 ohms.

NOTE: Kurz Instruments 4-20 mA output modules are self-powered.
Do not supply your own current to the 4-20 mA output loop.

Options 4-3




.. Nonisolated 4-20 mA output is-achieved by adding the Model 131

4.3.1 Nonisolated

Nonisolated 4-20 mA output is appropriate when there is no need to
isolate the electronics of the receiving device from the electronics of
the power-supply/linearizer board. When 4-20 mA output is
nonisolated, the 4-20 mA output board shares the electrical ground of
the entire 455.

4-20 mA current board to the power-supply/linearizer unit. The 131
board is mounted on standoffs above the main
power-supply/linearizer board and is connected to that board as.

shown in Figure 4-2.

Figure 4-2. 4-20 mA Current Board Connections

435R1 Power-Supply/Linearizer

Actual Current
Board Location

CIRIBRICOISKION
56 78 9 1011i21s 14

4.3.2 Isolated

Isolated 4-20 mA output is appropriate when it is necessary to isolate
the electronics of the receiving device from the electronics of the
power-supply/linearizer board.

Isolated 4-20 mA output is achieved by adding the Model 132 4-20
mA current board to the power-supply/linearizer unit. The 132 board
is mounted on standoffs above the main power-supply/linearizer
board and is connected to that board as shown in Figure 4-2.
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4.4 Custom Probe Lengths

The standard probe length for the 455-08 is 24". Other lengths from 3"
to 48" are optionally available.

The standard probe length for the 455-16 is 60". Other lengths from
12" to 72" are optionally available.

-If you believe you require a probe more than 72 inches long, you
should consider moving up to a multi-point, multi-sensor velocity
averaging array such as the Kurz EVA 4000 or EVA 4100.

4.5 HHT Very-High Temperature Sensor

The standard 455 MetalClad sensor is rated for temperatures from
-55°Cto +250°C.

The optional HHT very-high temperature MetalClad sensor is rated
from -55° C to +500° C. Each HHT MetalClad sensor is paired and
calibrated with a 465RS Current-Transmitter Board instead of the
465R4 board used with the standard MetalClad sensor. The wiring
interconnections between the 435R1 board and the 465R5 board are
identical to the connections between 435R 1 board and the 465R4
board.

In high temperature applications it is important to provide sufficient
clearance or insulation between the hot duct or stack and the junction
box of the 455 so that the ambient temperature around the junction
box does not exceed 50° C. If this is not possible the current-
transmitter electronics can be placed in a separate enclosure and
mounted remote from the probe.

4.6 Teflon-Coated Sensor

The standard 455 MetalClad sensor is highly resistant to particulate
contamination. For particularly dirty flows containing resinous or
sticky materials, however, you may wish to order the special
teflon-coated MetalClad sensor.

The teflon-coated sensor generally allows longer intervals between

cleanings and is more easily cleaned if it does become heavily loaded
with contaminants.
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4.7 Temperature Option - Triple-Sting Sensor

The standard 455 MetalClad sensor contains both a velocity sensing
winding and a temperature sensing winding. The standard sensor does
not, however, give simultaneous output of temperature and velocity.
The 455 is available with an optional triple-sting sensor with a
separate output for gas stream temperature. The triple-sting sensor
employs a separate sensor winding dedicated to gas stream

- temperature. A linear 0-5 Vdc output, proportional to the

- temperature range, can be used-as input to-an instrumentofyour - .
choice: ‘An optional panel-mounted or rack-module LCD display can
be installed to indicate the temperature in degrees Fahrenheit..

455s equipped with the triple-sting sensor are identified by a “I”” in
their model number: 455T-08, 455T-16. Figure 4-3 shows a close-up
view of the triple-sting sensor within its protective window.

Figure 4-3. Integral Temperature Sensor: Two Views

Winding (Rp)\ __ Winding (Bp)
-
Temperature Flow
Compensation ‘ <
Winding (Rtc) ] _ Temperature
+1 Compensation
‘ Winding (Ric)
Integral
Temperature
Winding (Rtd)

P llh
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The velocity sensor (Rp) and the temperature sensor (Ryc) function
exactly as they do in the dual-sting sensor to provide a velocity
reading. The third winding, the integral temperature sensor,
determines the temperature in the duct or stack and sends a signal
through two wires to its own 604 Temperature Current-Transmitter
Board. Therefore the 455-T has two current-transmitter boards inside
the junction box. The velocity and temperature elements (Rp and
Rtc) of the velocity sensor are connected to the 465 Current-
Transmitter Board. The temperature sensor is connected to the 604
Current-Transmitter Board. However, no additional sensor windows
are required because the sensor measures both temperature and
velocity.

The 604 Current-Transmitter Board transmits the temperature signal
(current) to the 430 Post Scaler over a two-wire connection, just as
with the velocity sensor and the 465 Current-Transmitter. The 430
Post Scaler converts the current signal from the 604 to a 0-5 Vdc
linear signal calculated to the temperature range you've specified at
the time of purchase.

4.8 Remote Current-Transmitter Electronics

Current-transmitter electronics are normally housed in a junction box
on the end of the probe support opposite the sensor. If, however, your
installation is such that a current-transmitter junction box on the end
of the probe support could not be kept at or below an ambient
temperature of 50° C, you can order optional remote
current-transmitter electronics.

Note: You should never alter the length of the wiring between the
sensor and the 465 board. The sensor, 465 board, and wiring has
been calibrated together to provide the most accurate measurements.

4.9 Rack-Module Electronics Packaging

The power-supply/linearizer circuit board of a standard 455 is
mounted in a NEMA-type steel enclosure that measures 8" x 6" x 4".

The power-supply/linearizer board is also available in either of two

rack-module packages, ready for mounting in a standard, 19"-wide by
7"-high rack chassis.
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The standard power-supply/linearizer board without standoff-
mounted options fits inside a 2.8"-wide rack module, shown in Figure
4-4,

Figure 4-4. Power-Supply/Linearizer in 2.8" Rack Module

A power-supply/linearizer board that includes standoff-mounted
options may require a 4.2"-wide rack module, depending on the
options included.

The terminal screws on the back of the rack module are shown in
Figure 4-5.
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Figure 4-5. Rack-Module Terminal Screws
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You can mount the power-supply/linearizer rack module in your own
standard 19"-wide rack chassis, or you can order the Model 2015 rack
chassis, shown in Figure 4-6, from Kurz Instruments. The 2015 rack
chassis houses up to six 2.8" rack modules or four 4.2" rack modules.

Figure 4-6. Model 2015 Rack Chassis

/4

4.10 LCD Digital Display

The 455’s standard 0-5 Vd% output can be connected directly to either
of two optional 4 1/2- digit™ LCD digital displays.

A remote digital display is also available if you have the 4-20 mA
output option (see Section 4.3 above).

4.10.1 Panel-Mounted LCD

For.455s employing the standard NEMA-type power-supply/lincarizer
enclosure, a panel-mounted LCD is available. The LCD panel is
mounted above the power-supply/linearizer board on standoffs within
the enclosure. The enclosure itself is available with or without a
viewing window in its cover. Figure 4-7 shows both arrangements.

1 The display actually contains five digits. The rightmost, or least significant, digit displays only a zero
5(;)990 The leftmost gigit displays eith%lr azero or a one (1), Thus, tl%gﬁrgest displaya leyxsmm er is
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Figure 4-7. Panel-Mounted Digital Displays

Viewing Window

4.10.2 Rack-Module Display

For 455s with power-supply/linearizer boards packaged in rack
modules, an LCD digital display housed in a separate rack module is.
available and is shown in Figure 4-8.

Figure 4-8. Rack-Module Digital Display
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4.10.3 Connecting the Digital Display

Both digital displays are wired to the power- supply/linearizer board in
the same way. Three wires: white with a red stripe, black, and yellow,
are hardwired to the display. They are connected to the
power-supply/linearizer board as follows:

o White with red stripe to the terminal screw labeled “LIN. OUT”
(Termmal Screw 2)

¢ Black to ground (Termmal Screw 3)

¢ Yellow to the terminal screw labeled “ + REG. SUP.” (Terminal
Screw 8).

4.10.4 Remote Digital Display

This option is available if you need a digital display remote from the
power-supply/linearizer enclosure. The remote digital display
connects to terminal screws S and 6 of the 4-20 mA current board.

4.11 Optional Engineering Units

The standards units of measurement displayed on the panel meters of
455s so equipped are Standard Feet Per Minute (SFPM). Readouts in
other units of measurement are optionally available. Some of the
more common units of measurement available are listed below. If you
prefer a unit not listed, contact Kurz Instruments for more.
information.

¢ Standard Cubic Feet per Minute per square foot (SCFM/ftZ).
o Pounds Mass per Minute per square foot.

. Standard Cubic Feet per Minute (SCFM). SCFM, unlike
SCFM/ft is a direct measure of the mass of air flowing through
- your pipe or duct. If you want a readout in SCFM you must supply
.Kurz with the exact cross-sectional area (in square feet) of your
pipe or duct at the point where the 455 will be permanently
mounted.
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e Pounds per Minute (Ibs/min). Again, this is a direct measure of the
mass of air flowing through your pipe or duct. If you want a readout
in 1bs/min you must supply Kurz with the exact cross-sectional area
(in square feet) of your pipe or duct at the point where the 455 will
be permanently mounted.

4.12 Dual Alarm

The Model 111 dual alarm board allows you to activate an audible
alarm or other device of your choice based on the velocity sensed by
the 455. The board provides two relays, one of which is activated
when velocity drops below a specified minimum, and one of whiclvis
activated when velocity exceeds a specified maximum. You set both
maximum and minimum values. You could, for example, specify that
the low alarm relay be activated when velocity falls below 10% of full
range, and that the high alarm relay be activated when velocity
exceeds 90% of full range.

As shipped, the low alarm relay is activated when the velocity falls
below 20% of the full range and the high alarm relay is activated when
the flow velocity exceeds 80% of the full range. The low-adjust and
high-adjust potentiometers are shown in Figure 4-9, as are the
terminal screws used to connect the 111R1 board to other devices.

To set the low alarm value, you must, with the 111R1 board properly
connected, run a flow whose velocity represents the desired low alarm
limit past the transducer’s sensor. You then adjust the low-adjust
potentiometer until the low-flow relay closes. To set the high alarm
value, run a flow at the desired high alarm limit past the sensor and
adjust the high-adjust potentiometer until the high-flow relay closes.
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Figure 4-9. Model 111R1 Dual Alarm Board
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4,13 Totalizer

The Model 455 is available with the optional Model 101 Totalizer.
The totalizer counts and records the total units of flow that have
passed the sensor. The totalizer is available calibrated in any of the
engineering units discussed above at 4.11.

The totalizer is available in resettable and nonresettable versions and
can be either panel mounted or rack-module mounted.

4.14 Sensor Safety Circuit

The optional sensor safety circuit on the current-transmitter board: -
limits the temperature that the velocity sensor can reach in the

- unlikely-event-of a serious failure. The sensor safety circuit employs a
ballast-resistor/zener combination to limit the amount of power
supplied to the sensor. You must specify the gas in which you intend
to use the sensor —the calibration of the safety circuit is gas specific.
It is strongly recommended that you select this option if your 455 will
be used to monitor the flow of explosive gases.
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NOTE: Even with the sensor safety circuit installed, the sensor
normally operates at an overheat of approximately 100° F above the
ambient temperature of the gas flow it is monitoring. It is the user’s
responsibility to ensure that the ambient temperature of an explosive
gas flow is kept substantially more than 100° F BELOW the ignition
temperature of the gas. (A good rule of thumb is to keep flow
temperature at least 20% below the gas’s ignition temperature.)

End of Section 4
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Section 5: Testing

This section describes some of the bench testing procedures you can
perform on the power-supply/linearizer board and the current-
transmitter board.

You may want to perform these tests before you install the 455 and/or
at regular intervals thereafter to verify that the unit is functioning

propetly.

NOTE: Any warranty service to be performed at the customer’s site
must be previously approved in writing by Kurz Instruments.
Nonwarranty service should be performed only by a certified electrical
technician. Refer to Appendix A for component layouts and
schematics. .

5.1 Power-On Voltage Test

To perform the power-on voltage test, you will need a digital voltage
meter accurate to within +/-.001 Vdc.

The test consists of checking the voltage between DC ground
(Terminal Screw 3) and each of nine test points on the 435R1 Power
Supply/Linearizer Board. The correct voltage for each test point is

listed below.

Test Point 1, +.6 Vdc to 2.000 Vdc +/- 2.5% (this is

Current Sense nominal; refer to the calibration -

Voltage: certificate for your unit’s exact rated
voltage)

Test Point 2, +25 Vde +/-5Vdc

Unregulated Supply

Voltage:

Test Point 3, ~25Vdc +/-5Vdc

Unregulated Supply

Voltage:

Test Point 4, +15 Vde +/-3%

Regulated Supply

Voltage:
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Test Point 5,
Regulated Supply
Voltage:

Test Point 6,
Regulated Supply
Voltage:

- - Test Point 7,
Reference Voltage:

Test Point 8,
Reference Voltage:

Test Point 9,
Nonlinear Signal
Input to Linearizer
Circuitry:

-12 Vde +/- 3%

+5Vde +/-3%

+249 Vdc +/- 01%
-5Vdce +/-.01%

0-5 Vdc +/-.025 Vdc at zero; +/-.125
Vdc at full span. Turn power off
immediately if unusually high voltage is
present after 10 seconds.

The test points are labeled “TP1” through “TP9” on the circuit board
itself, and are called out in Figure 5-1 for quick reference.

Figure 5-1. Power-Supply/Linearizer Board Test Points
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5.2 465 Current-Transmitter Board Bridge-Voltage Test

The standard 455 contains a current-transmitter board inside the
junction box at the top of the probe. Alternatively, for high
temperature applications, this current-transmitter board may be
placed in another enclosure mounted remote from a hot duct or stack.
All models excepting the HHT-version of the 455 include the 465R4

. Current-Transmitter Board. The 455s with an HHT sensor contain
the 465RS Current-Transmitter Board. The test procedure for the
465R4 Current-Transmitter Board is provided in subsection 5.2.1.
The test procedure for the 465RS Current-Transmitter Board is
provided in subsection 5.2.2.

To perform the current-transmitter board bridge-voltage test, you will
need a digital voltage meter accurate to within +/-.001 Vdc.

Before you perform the test, check to make sure that the following'
conditions are met:

o The 465 Current-Transmitter Board is properly wired to the 435R1
Power-Supply/Linearizer Board. The two wires from Terminal
Strip 1 on the current-transmitter board should be connected to
terminal screws 9 (I RET) and 10 (RTC) on the 435R1
Power-Supply/Linearizer Board (refer to Figure 2-6). The 465R4
and 465RS5 boards are connected to the 435R1 board in this same
way.

o The four wires from the sensor are correctly connected to Terminal
Strip 2 of the 465 Current-Transmitter Board. The colors of the
sensor wires may vary, depending on the kind of cable used - refer
to Table 5-1. The connections from the sensor to the -
current-transmitter board is the same for the 465R4 as it is for the
465RS board.

¢ No flow is moving past the sensor.

-« ACpower is supplied to the power-supply/linearizer board.
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Table 5-1. Sensor Cable Wire Colors and Terminal Connections

Wire Standard Teflon

Rec White/Blue White White/Blue 1
Rp White/Orange Red White/Orange 2
RicGND  White White White 3
RpGND  White/Green  Red White/Green 3
Shield shield N/A shield *

* Shield is used on remote current-transmitter electronics and is
connected to earth ground at electronics. The circuit ground used on
the current-transmitter board (i.e. Rtc GND, Rp GND, and GND) is
not connected to any other ground.

5.2.1 Testing the 465R4 Current-Transmitter Board

The test consists of checking the voltages between pairs of test points
on the 465R4 Current-Transmitter Board. The test points are labeled
on the board itself as “TP1”, “TP2”, and “TP3”. They are called out
for easy reference in Figure 5-2.

Figure 5-2. 465R4 Current-Transmitter Board Test Points
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Step 1:

Step 2:

Check the voltage between TP1 and TP3 (ground). This
is the unregulated supply voltage (from the 435R1
board) and should read in the range of 18-24 Vdc.

Check the voltage between TP2 and TP3 (ground). This
is the bridge voltage and should read 3.5 Vdc +/-2.5%

- (this is the nominal reading; refer to your calibration
~certificate for the exact rated voltage of your unit).

CAUTION: If the bridge voltage is +5 Vdc or more.
(with no flow moving past the sensor), and the voltage
does not start to drop below five volts within five to ten
seconds, turn power off immediately. Supplying power
for more than five to ten seconds under these conditions
may result in damage to the probe.

5.2.1 Testing the 465R4 Current-Transmitter Board

The test consists of checking the voltages between pairs of test points
on the 456RS Current-Transmitter Board. The test points are labeled
on the board itself as “TP1”, “TP2”, “TP3”, “TP4”, and “TP5”. They
are called out for easy reference in Figure 5-3. Only “TP1”, “TP2”,
and “TP3” are used during this test procedure.

Figure 5-3. 465R5 Current-Transmitter Board Test Points
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Step 1: Check the voltage between TP1 and TP3 (ground). This
is the unregulated supply voltage (from the 435R1
board) and should read in the range of 18-24 Vde.

Step 2: Check the voltage between TP2 and TP3 (ground). This
is the bridge voltage and should read 3.5 Vdc +/-2.5%
(this is the nominal reading; refer to your calibration
certificate for the exact rated voltage of your unit).

CAUTION: If the bridge voltage is +5 Vdc or more (with no flow
moving past the sensor), and the voltage does not start to drop below
five volts within five to ten seconds, turn power off immediately.
Supplying power for more than five to ten seconds under these
conditions may result in damage to the probe.

End of Section 5
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Product Change Notice & Addendum to the Manual

Component: 465R4 and 465R5 Current-Transmitter Boards

The 465R4 and 465RS Current-Transmitter Boards have been
replaced by the new 465R7 Current-Transmitter Board. The new
465R7 will be used in all products previously using the 465R4 and
465RS boards, except for those products that are FM-Approved. The
465R 6 Current-Transmitter Board will be used in all FM-Approved
products until the 465R7 board is approved.

If you have an FM-Approved Kurz product, please read the
information on the 465R6 Current-Transmitter Board starting on
page 5 of this addendum. If you have any other Kurz product that uses
a 465 Current-Transmitter Board, please read the following
information on the 465R7 Current-Transmitter Board.

The 465R7 Current-Transmitter Board

Changes in Operation

The 465R7 Current-Transmitter Board operates the same way as the
465R4 and 465RS boards. The 465R7 is designed to provide more
accurate results when the temperature in the duct or stack is beyond
125° C. Other than that, no other changes should be apparent.

Changes to the Installation Procedure

This change will only affect the way the sensor wires are connected to
the current-transmitter board. Terminal Block 2 (TB2), the terminal
block used to connect the sensor wires to the current-transmitter
board, is now a 6-pin terminal block.

The connections from the current-transmitter board to the linearizer
board (455, 505, and 555) or to the Series 195 Current-Transmitter
Enclosure (EVA 4000, IK-EVA 4200, and 7500) do not change.
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-AT Models

All models used to measure air or gas in ambient temperatures (0° to
125° C) use a four-conductor cable to connect the sensor to the 465R7
board. Figure 1 shows how to connect the 465R7 to the sensor when a
four-conductor sensor cable is used.

Figure 1. Connecting a Four-Conductor Sensor Cable to the 465R7

.

TERMINAL
RcWre — 303 |0 TB1 | BLOCK1
+18-24 Vdc
- @ * Power Supply

OISO
|

Rtc Gnd. Wire
Rp Wire @ — | Return Signal
P Fer 100-800mA
Rp Gnd. Wire = EEEE——

o1

TERMINAL

BLOCK 2 T

oI
N

-HT and -HHT Models

For -HT (0° to 250° C) or -HHT (0° to 500 °C) applications, a
S-conductor cable connects the sensor and the 465R7
Current-Transmitter Board. Figure 2 shows how to connect the
465R7 to the sensor when a five-conductor sensor cable is used.
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Figﬁfe 2. Connecting a Five-Conductor Sensor Cable to the 465R7
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TERMINAL
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Changes to the Test Procedure

The 465R7 Current-Transmitter Boards does not have test points - -
labeled on the board. You can, however, do some checks for proper
supply voltages and sensor current. Refer to.Figure 4:for the location
of the points where the voltages and current can be measured.

Step 1. Check the Ground. Place the ground lead of a DVM to
chassis ground. Place the positive lead on.the DVM to

- terminal 2 on Terminal Block 2 (TB2-2, Gnd.). There
should be no voltage measured between chassis ground
the ground at TB2-2,

Step 2. Check the +24 Vdc Input. Place the negative or
ground lead of the DVM on terminal 2 on TB2 (TB2-2,
Gnd.). Place the positive lead of the DVM on terminal
2 of TB1 (TB1-2, +24 Vdc). The voltage should be
+18-24 Vdc.
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Step 3.

Step 4.

Check the Bridge Voltage. Place the negative or
ground lead of the DVM on terminal 2 on TB2 (TB2-2,
Gnd.). Place the positive lead of the DVM on the leg of
diode D2 closest to Terminal Block 2 (TB2). The
voltage should be a minimum of 2.0 Vdc, typically +3.5
Vdc +/-2.5%, and a maximum of 8 Vdc.

Check the Return Signal. Using a meter that can
measure current, measure the amount of current at
Terminal 1 of Terminal Block 1 (TB1-1, RET.). The
current should be in the 100-600mA range, dependent
on the amount of flow measured by the sensor.

Figure 3. Voltage and Current Check Points on the 465R7 Board
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The 465R6 Current-Transmitter Board

Changes in Operation

The 465R6 Current-Transmitter Board operates the same way as the
465R4 and 465R5 boards. The 465R6 Current-Transmitter board has
all the capabilities of the older boards but has also been
FM-Approved.

Changes to the Installation Procedure

The installation procedure for the 465R6 is identical to the
procedures used for the 465R4 and 465RS3.

Changes to the Test Procedure

The 465R6 Current-Transmitter Board does not have test points
labeled on the board. You can, however, do some checks for proper
supply voltages and the sensor current. Refer to Figure 4 for the
location of the points where the voltages and current can be measured.

Figure 4. Voltage and Current Check Points on the 465R6 Board
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Step 1.

Step 2.

Step 3.

Step 4.

Check the Ground. Place the ground lead of a DVM to
chassis ground. Place the positive lead of the DVM to
terminal 3 on Terminal Block 2 (TB2-3, Gnd.). There
should be no voltage measured between chassis ground
the ground at TB2-3.

Check the +24 Vdc Input. Place the negative or
ground lead of the DVM on terminal 3 on TB2 (TB2-3,
Gnd.). Place the positive lead of the DVM on terminal
2 of TB1 (TB1-2, +24 Vdc). The voltage should be
+18-24 Vdc.

Check the Bridge Voltage. Place the negative or
ground lead of the DVM on terminal 3 on TB2 (TB2-3,
Gnd.). Place the positive lead of the DVM on the leg of
diode D2 closest to Terminal Block 2 (TB2). The
voltage should be a minimum of 2.0 Vdc, typically +3.5
Vdc +/-2.5%, and a maximum of 8 Vdc.

Check the Return Signal. Using a meter that can
measure current, measure the amount of current at
Terminal 1 of Terminal Block 1 (TB1-1, RET.). The
current should be in the 100-600mA range, dependent
on the amount of flow measured by the sensor.
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Appendix A: Component Layout and Schematlc
Drawmgs

This appendix contains components layout and schematic drawings for
the Model 455 (with 435-R1 Analog Linearizer) and its components.
These drawings are included as an aid to those users who want to

_ perform their own testing and servicing.

NOTE: If you want to perform your own warranty service, you must
first obtain written authorization from Kurz Instruments.
Unauthorized service performed during the warranty period voids
your warranty. Please read the warranty statement at the front of this
guide before performing any service.

The following drawings are included in this appendix:

Drawing No. Description

420019, RevD Model 435R1 PCB Assembly
(Components Layout)

300013, RevC Model 435R1 Linear/Non-Linear PCB
Voltage Mode/Current Mode Schematic
Diagram

420032, Rev C Model 465R4 Non-Interchangeable
Current P.C. Board Component Layout

300045, RevB Model 465R4 Non-Interchangeable
Current P.C. Board Schematic Diagram

420126, Rev B Model 465RS5 Component Layout

300046, Rev 0 Model 465RS Schematic Diagram

420046, RevB Model 604 Components Layout

300052, Rev A Model 604 Schematic Diagram

420015, Rev 0 Model 430 Post Scaler Component Layout

300011, Rev 0 Model 430 Post Scaler Schematic
Diagram
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Drawing No.

340055, Rev A

340052, Rev C

700455-01, Rev A
700455-02, Rev A
700455-03, Rev A

C70013,Rev 0
C70017, Rev 0

C70019,Rev 0

420005, Rev C
300028, Rev C
420006, Rev B
300003, Rev B
420129, Rev 0

300054, Rev 0

420099, Rev B

300026

420001, RevB
300001, Rev A

Description

Series 455/555/505 System Wiring
Diagram

Series 455-T or 555-T Insertion Gas Vel.
or Mass Flow & Temp. System Wiring
Diagram

Probe Assembly, 450-06
Probe Assembly, 450-08
Probe Assembly, 450-16
Standard Electronics Enclosure, Assembly

NEMA 4 Electronics Enclosure,
Assembly

NEMA 4X Electronics Enclosure with
Window, Assembly

Model 131 PCB Component Layout
Model 131 PCB Schematic Diagram
Model 132 PCB Component Layout
Model 132 PCB Schematic Diagram

Single-Range LCD Display Interface
Component Layout

Single-Range LCD Display Interface
Schematic Diagram

Model 111R1 Dual Alarm Component
Layout

Model 111R1 Dual Alarm Schematic
Diagram

Model 101 Totalizer Component Layout
Model 101 Totalizer Schematic Diagram
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Index

0-5 Vdc output

distance limit on 3-2

linear 3-1
4-20 mA output

for distant hookups 3-2

isolated 4-3,4-4

maximum loop resistance for 4-3

nonisolated 4-3 ‘
455

basic components of 1-1, 1-2
455-08

dimensions of probe 1-8

line diameter used for 1-1
455-08 and 455-16

duct-mounting adapters for 2-11

significant difference between 1-2
455-16

dimensions of probe 1-8

line diameter used for 1-1

A

actual density 3-3
actual pressure 3-3
actual temperature 3-3
actual velocity 3-2, 3-3
formula for 3-3
adapter
curved duct-mounting 2-12
duct-mounting 2-11
American wire gauge 2-14
area
cross-sectional 2-6
atmospheric pressure
standard 3-2
average velocity
point of 2-3,2-4
AWG 2-14

Index

B

bridge voltage
caution concerning 5-4

C

cable loop lengths 1-6
calibration 1-7
certificate of 1-7
gases for which available 4-2
NBS traceability of 1-7, 3-4
stability of 3-4
standard 4-1
standard temperature and pressure for 1-7
center mounting
reasons for 2-3
clearance
amount required for installation 2-2
combustible gases
caution concerning 1-3
customer responsibility concerning 4-12
compression fitting 2-12
installation of 2-11
tube 2-10
cross section
dividing into equal areas 2-9
cross sections
calculating equal-area 2-6
cross-sectional areas
number of equal for double-traverse
averaging 2-7
current transmitter
correct connection to
power-supply/linearizer 2-18, 5-3
correct connection to sensor 5-3
temperature rating of 1-7
test points 5-3

Index-1




o

output

optional 1-8

standard 1-8
output devices 3-2
overheat

defined 1-3

P

point of average velocity
determining 2-3, 2-4
determining with greater accuracy 2-5
nearest approximation 2-5, 2-8
polarity protection 2-15
potentiometer
span 3-4,3-6
zero 3-4,3-6
pounds mass per minute per square
foot 4-10
pounds per minute 4-11
power cord
correct connection of 2-15
power supply 1-8
power-consumption curve 1-4
power-supply linearizer
test points 5-1
power-supply/linearization unit
removing packaging material from 2-1
power-supply/linearizer
correct connection to current-
transmitter 2-15, 5-3
correct connection to LCD 4-10
functions of 1-4
rack-module sizes 4-6
power-supply/linearizer enclosure
construction of 1-8
dimensions of 1-8
power-supply/linearizer installation
requirements of 2-13
pressure
actual 3-3
standard 1-4, 3-2

Index

probe
construction of 1-7
dimensions of 1-8
probe lengths 4-5
probe mounting
hardware required for 2-10
in duct 2-10
in pipe or stack 2-10
probe sizes 1-1
probe-insertion hole
sealing extra 2-8
size of 2-4, 2-7
probe-insertion holes
location of 2-7
probe-mounting hardware
availability of 2-10

R

rack chassis 4-6,4-7
rack module
for LCD 4-9
for power-supply/linearizer 4-6
recalibration
annual 3-4
facilities needed for 3-4
tools needed for 3-4
repeatability 1-7
resistance
factors in determining 2-14
max. permissible in current-trans. loop 2-13
related to wire gauge 2-14
response time 1-7
reverse polarity protection 1-6, 2-15

S

safety circuit
sensor 4-11

SCFM 4-10

SCFM/At! 4-10

Index-3




w

Wheatstone bridge
location of 1-4

wire gauge
American 2-14

yA
zero adjustment 3-4, 3-6

zero check
procedures for 3-5

Index

Index-§




Index

0-S Vdc output
distance limit on 3-2
linear 3-1

4-20 mA output
for distant hookups 3-2

isolated 4-3,4-4

maximum loop resistance for 4-3

nonisolated 4-3
455

basic components of 1-1, 1-2

455-08
dimensions of probe 1-8
line diameter used for 1-1
455-08 and 455-16

duct-mounting adapters for 2-11
significant difference between 1-2

455-16
dimensions of probe 1-8
line diameter used for 1-1

A

actual density 3-3
actual pressure 3-3
actual temperature 3-3
actual velocity 3-2,3-3
formula for 3-3
adapter
curved duct-mounting 2-12
duct-mounting 2-11
American wire gauge 2-14
area
cross-sectional 2-6
atmospheric pressure
standard 3-2
average velocity
point of 2-3,2+4
AWG 2-14

Index

B

bridge voltage
caution concerning 5-4

C

cable loop lengths 1-6
calibration 1-7
certificate of 1-7
gases for which available 4-2
NBS traceability of 1-7,3-4
stability of 3-4
standard 4-1
standard temperature and pressure for 1-7
center mounting
reasons for 2-3
clearance
amount required for installation 2-2
combustible gases
caution concerning 1-3
customer responsibility concerning 4-12
compression fitting 2-12
installation of 2-11
tube 2-10
cross section
cross sections
calculating equal-area 2-6
cross-sectional areas
number of equal for double-traverse
averaging 2-7
current transmitter
correct connection to
power-supply/linearizer 2-15, 5-3
correct connection to sensor 5-3
temperature rating of 1-7
test points 5-3

Index-1




current-transmitter enclosure
construction of 1-8

current-transmitter junction box
orientation of 2-12

current-transmitter loop
maximum resistance in 2-13

D

density
actual 3-3
standard 3-3
digital display
correct connection to
power-supply/linearizer 4-10
panel-mounted 4-8
rack-module 4-9
remote 4-10
display
digital 3-2, 4-8
duct-mounting adapter 2-11
curved 2-12

F

flow
minimum measurable 1-6

G

gases
danger of combustible 4-12
special calibrations for 4-2
H

hardware
probe mounting 2-10
required for pipe mounting 2-10

very-high temperature sensor option 4-5

Index-2

I

indicated velocity 3-3
installation
clearance required for 2-2
isolated 4-20 mA output
circumstances under which appropriate 4-4

L

Ibs mass/min/ft> 4-10
lbs/min 4-11
LCD 3-2,4-8
correct connection to
power-supply/linearizer 4-10
panel-mounted 4-8
rack-module 4-9
remote 4-10
linear 0-5 Vdc output 1-4, 3-1
defined 1-4
distance limit on 3-2
uses of 1-6
linear 4-20 mA output 1-8
linear output
meaning of 3-1
using 3-1,3-2
linearizer
circumstances requiring factory adjustment
of 3-6

M

MetalClad sensor
described 1-2

MNPT 2-10

mounting hardware
availability of 2-10

N

nonisolated 4-20 mA output

circumstances under which appropriate 4-4
nonlinear signal

defined 1-4
NPT 2-10
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output

optional 1-8

standard 1-8
output devices 3-2
overheat

defined 1-3

P

point of average velocity
determining 2-3,2-4
determining with greater accuracy 2-5
nearest approximation 2-5, 2-8
polarity protection 2-15
potentiometer
span 3-4,3-6
zero 3-4,3-6
pounds mass per minute per square
foot 4-10
pounds per minute 4-11
power cord
correct connection of 2-15
power supply 1-8
power-consumption curve 1-4
power-supply linearizer
test points 5-1
power-supply/linearization unit
removing packaging material from 2-1
power-supply/linearizer
correct connection to current-
transmitter 2-15,5-3
correct connection to LCD 4-10
functions of 1-4
rack-module sizes 4-6
power-supply/linearizer enclosure
construction of 1-8
dimensions of 1-8
power-supply/linearizer installation
requirements of 2-13
pressure
actual 3-3
standard 1-4, 3-2

Index

probe
construction of 1-7
dimensions of 1-8
probe lengths 4-5
probe mounting
hardware required for 2-10
in duct 2-10
in pipe or stack 2-10
probe sizes 1-1
probe-insertion hole
sealing extra 2-8
size of 2-4,2-7
probe-insertion holes
location of 2-7
probe-mounting hardware
availability of 2-10

R

rack chassis 4-6 ,4-7
rack module
for LCD 4-9
for power-supply/linearizer 4-6
recalibration
annual 3-4
facilities needed for 3-4
tools needed for 3-4
repeatability 1-7
resistance
factors in determining 2-14
max. permissible in current-trans. loop 2-13
related to wire gauge 2-14
response time 1-7
reverse polarity protection 1-6, 2-15

S

safety circuit
sensor 4-11

SCFM 4-10

SCFM/ft! 4-10

Index-3




sensor T
accuracy of 1-7
calibration in standard units 1-4 teflon-coated sensor
cleaning procedures 3-6 longer cleaning intervals with 4-5
construction of 1-6, 1-7 temperature
correct wiring of 5-3 actual 3-3
in combustible gases 1-3 . range for HHT sensor 4-5
MetalClad 1-2 range for standard sensor 4-5
mounting position 2-5 standard 1-4, 3-2
nonlinear signal from 1-4 temperature sensor
operating temperature 1-7 heated by velocity sensor at 0 flow 3-5
periodic checking of 3-6 location of 1-2
principle of operation 1-3 test points
recommended cleaning intervals 3-6 current-transmitter 5-3
resistance to contamination 3-6 power-supply linearizer 5-1
teflon-coated 4-5 ' Threadolet
temperature 1-2, 3-5 installation of 2-11
to register mass flow directly 3-2 size of 2-10
velocity 1-2, 3-5 totalizer
very-high temperature option 1-7 calibrations available for 4-11
sensor safety circuit 1-3 tube compression fitting 2-10
for use with combustible gases 4-11
sensor shield v
aligning 2-4, 2-7 )
alignment of 2-12 velocity
sensor shield alignment actual 3-2, 3-3
relative to junction-box orientation 2-12 average 2-3,2-4
sensor temperature formula for actual 3-3
HHT option 4-5 indicated 3-3
standard range 4-5 standard 3-2
sensor windings velocity averaging
construction of 1-6 accuracy of 2-3,2-4
SFPM 4-10 degree of accuracy required 2-4
defined 1-4 : double-traverse 2-7
span adjustment 3-4,3-6 double-traverse example 2-9
standard calibration 4-1 half-traverse example 2-6
standard density 3-3 increasing accuracy of 2-7
standard pressure 3-2 velocity sensor
standard temperature 3-2 heating effect on temp. sensor at 0 flow 3-5
standard units location of 1-2

rationale for using 3-2
standard velocity 3-2
stop collar
to regulate insertion depth 2-10
to regulate probe-insertion depth 2-12
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Wheatstone bridge
location of 1-4

wire gauge
American 2-14

YA
zero adjustment 3-4, 3-6

zero check
procedures for 3-5

Index

Index-5




