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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 and a Quick
Set-Up Guide. The book is not designed to be read cover to cover; rather, it is
designed to present information to the 430DC and 435DC 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 430DC or 435DC
DC-Powered 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 transducer. 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 is 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 430DC or 435DC 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 430DC and 435DC transducers. 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 transducer.

This section explains how to determine the correct location for installation, as
well as how to perform the physical installation in pipes and flat or round
ductwork. You should read thoroughly the parts of this section that apply to your
installation before you install the 430DC or 435DC. You may also want to read
Section 5, “Testing ,” before you install the transducer.




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 430DC or 435DC. Kurz Instruments

recommends that you read applicable sections of the manual before attempting

installation.

Important Note: Do NOT Place Cannister Next to Hot Ducts or
Stacks, Ambient Temperature Must Be 50° C or Less.
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Section 1: Product Overview

This section contains a general description of the DC-Powered Air
Velocity Transducers. It explains how the transducers work and lists
their features and specifications.

1.1 Description

The 430DC, 430DC-MC, 435DC, and 435DC-MC DC-Powered Air
Velocity Transducers are rugged, very low maintenance instruments
ideally suited to monitoring relatively clean air or gas flows in small

ducts, pipes, or similar enclosed channels.

The four models are distinguished by the following characterisitics:

430DC: Outputs a non-linear 0-5 Vdc signal representing flow
velocity; uses Duraflo sensor

430DC-MC: Outputs a non-linear 0-5 Vdc signal representing flow
velocity; uses mini MetalClad sensor

435DC: Outputs a linear 0-5 Vdc signal representing flow velocity;
uses Duraflo sensor

430DC-MC: Outputs a linear 0-5 Vdc signal representing flow
velocity; uses mini MetalClad sensor

These models will be referred to generically as the 430DC and 435DC
except when specific features of 430DC-MC or 435DC-MC are being

discussed.
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The 430DC and 435DC consist of the following basic components:

o Duraflo™ (430DC and 435DC) or mini MetalClad™ (430DC-MC
and 435DC-MC) sensor mounted in a protective window at one end
of the probe support

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

o 12-inch long, 1/4-inch diameter 316 stainless steel probe support
(Nonstandard lengths from 3 to 48 inches are optionally available.)

o 437 Electronics Board housed in rugged, weather-resistant
enameled aluminum cannister assembly at the end of the probe.
(The 437 board can be unmounted, mounted ina NEMA 1 or
NEMA 4 enclosure, or mounted in a rack module — refer to

Section 4, “Options.”)
Figure 1-1 shows the basic components of the 430DC and 435DC.

Figure 1-1. 430DC/435DC Basic Components

. Y 15-Foot Four: luctor Cable

Cannister Assembly

Sensor Window

| /- a% |

Important Note: The cannister assembly should NOT be placed close
to a hot duct or stack. Provide enough clearance between
the duct or stack and the cannister assembly so that the
ambient temperature at the cannister is not above 50° C.

Product Overview 13




Figure 1-3. Mini MetalClad Sensor: Two Views
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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 transducer sensor’s standard rating is for
nonexplosive gases. An optional safety temperature limiting option

is available. Contact Kurz Instruments for more information on
using the 430DC or 435DC (and 430DC-MC or 435DC-MC) 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 430DC and 435DC.
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Figure 1-4. Sensor Output vs Flow
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Pitot Tube

Non-Dimensional Flow

Zero and span circuitry on the 437 electronics board converts the
signal from the sensor to a non-linear 0-5 Vdc signal that has
approximately the same curve as shown above. This non-linear 0-5
Vdc signal is output from the 430DC unless the non-isolated 4-20mA
option (-I) was ordered. If this option was ordered, the 430DC
outputs a non-linear 4-20mA signal.

However, the 437 board in the 435DC and 435DC-MC contains an
additional linearizer circuit that converts the nonlinear voltage 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 1-5.
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1.3 Features and Specifications

Some of the outstanding features of the 430DC and 435DC are
summarized below:

Rugged Construction

The Duraflo and mini MetalClad sensor is exceptionally durable in
normal use. It is resistant to both dirt and corrosion; unlike pitot-tube
and orifice-plate sensors, its performance is not significantly degraded
by operation in a dirty atmosphere.

Unsurpassed Accuracy

The Duraflo and MetalClad sensor windings are Resistor
Temperature Detector (RTD)-type windings of reference-grade
platinum 385.

Automatic Temperature and Pressure Compensation
The 430DC and 4355DC directly measure mass velocity. No

computations are necessary to compensate for temperature and
pressure changes.

Excellent Low-Speed Sensitivity

Unlike pitot-tube and orifice-plate sensors, the 430DC and 435DC
can accurately measure flows down to 20 SFPM.

Convenient 0-5 Vdc Output

The 430DC outputs a non-linear 0-5 Vdc signal. The 435DC outputs a
linear 0-5 Vdc signal. This output signal is convenient for digital panel
meters, voltmeters, chart recorders, and computers. Other outputs
are optionally available.

NBS-Traceable Calibration

Every 430DC and 435DC is factory-calibrated in a National Bureau of
Standards (NBS) traceable wind tunnel. Packaged with your
transducer 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.
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Table 1-1 (continued)

Probe Construction:

Probe Dimensions:

Electronics Hookup:
Electronics Board

Enclosure:

Output:

Product Overview

430DC/435DC: 316 stainless steel, epoxy,
and glass wetted parts
430DC-MC/435DC-MC: 316 stainless
steel and epoxy wetted parts

430DC/435DC: 1/4" outside diameter;
12" length standard; lengths from 3" to 48"
optionally available

430DC/435DC-MC: 3/8" outside
diameter; 12" length standard; lengths
from 3" to 48" optionally available

A 15-foot four-conductor cable is
supplied to connect the transducer to the
18-24 Vdc input and 0-5Vdc output.

2.75" X 4.75" X 1.13" enameled aluminum
cannister. (Refer to Section 4 for
information on optional configurations.)

430DC and 430DC-MC: Non-linear 0-5
Vdc standard

435DC and 435DC-MC: Linear (-5 Vdc
standard

Non-isolated 4-20 mA outputs optionally
available on the 437 electronics board.
Isolated 4-20 mA output available with
optional electronics board. See Section 4
for further information. For other
nonstandard outputs, consult factory.

End of Section 1




Section 2: Installation

This section explains how to install your Model 430DC or 435DC
DC-Powered 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 your local
Kurz representative, or 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 430DC or 435DC 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 '430DC/435DC Without Options

If you ordered your transducer without any options, the contents of
the shipping carton should be as shown in Figure 1-1, “430DC/435DC
Basic Components.”

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 430DC/435DC 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.

If you ordered your transducer with the 437 electronics board in a
NEMA enclosure, check inside this unit and remove any desiccant or
other packaging material you find there.

Installation 2-1




2.3 Determining Probe Insertion Depth

Because the 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:

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

« 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.

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

o 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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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. Alternatively, you may want to
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. 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.
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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:

Step 2:

Step 3:

Step 4

Divide a cross section of the pipe or duct into a number
of equal, concentric areas (see Figure 2-3). 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 foug* points to monitor for each area (see
Figure 2-3)".

Drill a hole in the pipe or duct 1/16"-inch larger in
diameter than the probe (5/16" for the 430DC/435DC;
7/16" for the 430DC-MC/435DC-MC).

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 sensor is unobstructed.

3 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 cach area equal weight.

4 Do not 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. Be sure to remove the protective rubber cap from the
435DC’s sensor before you attempt to take readings.
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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 S 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.

Table 2-2. Double-Traverse Velocity Averaging Example

Left 1200 1150 1100 1000 700 5150 1030
Right 1200 1140 1115 1020 700 5175 1035
Top 1200 1200 1175 1100 800 5475 1095

Bottom 1200 1175 1150 800 5375 1075

Sum: 4800 4665 4540 4170 3000 21,175 4235

Average: 1200 1166 1135 1043 750 5294

In the example, the average velocity from the 20 points sampleds, 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 435DC with its probe inserted to the correct
depth to align the sensor with the bottom Point 4.

5 Point 1 is counted four times.
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Figure 2-4 shows the hardware needed to mount the transducer in a
pipe.

Figure 2-4. Mounting Hardware, Pipe

~o~d T

Pipe
Compression Fitting

Sensor Window

il
(Ond—=

EANANIEN

Weld the Threadolet coupler directly over the probe-insertion hole in
the pipe in which you are installing the transducer (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 430DC or 435DC in a duct constructed of thin-wall
sheetmetal, order the appropriate mounting adapter from Kurz
Instruments.

For installation of a 430DC or 435DC in flat ductwork, order
mounting adapter PMA-04. For installation of a 430DC-MC or
435DC-MC in flat ductwork, order mounting adapter PMA-06. The
mounting adapter consists of a compression fitting welded to a
3"-by-3" steel plate with four corner mounting holes, as shown in
Figure 2-5.
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2.5.1 Very Low Velocity Installations

The transducer’s sensor is exceptionally accurate at flow rates well
below those that can be accurately measured by pitot-tube or
orifice-plate type instruments. The 430DC and 435DC can accurately
measure flows down to 20 SFPM —the equivalent of less than 1/4 mile
per hour.

2.5.2 Sensor Alignment

Make sure the probe is rotated such that the sensor window allows
unobstructed flow of air over the sensor.

2.5.3 High-Temperature Installations

The 430DC and 435DC, configured with a longer 24-inch probe, 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
cannister assembly on the end of the probe support. We recommend
that the cannister not be exposed to ambient temperatures above 50°
C. That space helps keep the 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 70° C.

If the extra space provided between the outside of the pipe or duct
and the cannister assembly is not sufficient to keep the electronics at
or below 70° C, the 437 linearizer board must be mounted in a remote
enclosure (see Section 4.7).

2.6 Connecting to an 18-24Vdc Input and 0-5Vdc Output

A 15-foot four-conductor cable is included with all configurations of
the 430DC and 435DC. The standard configuration of the transducer
includes a cannister assembly at the end of the probe to house the 437
circuit board. One end of the cable terminates in an connector that
screws onto the end of the cannister assembly. The other end of the
cable provides four wires terminated with spade lugs that can be
connected to the power supply and to the output device used to
monitor the linearized output from the probe. The pin description of
the connector and cable is provided in Table 2-3.
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Section 3: Operation and Maintenance

This section describes the operation and routine maintenance of the
Model 430DC and 435DC DC-Powered Air Velocity Transducers.

3.1 Operation

Once you have installed the transducer as described in Section 2,
operation is primarily a matter of maintaining the 18-24Vdc power
source to the 430DC or 435DC. 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
transducer will continue to operate for prolonged periods without
intervention.

3.1.1 0-5 Vdc Output

To derive useful data from the operation of the transducer, you can
monitor the Signal Out line (0-5 Vdc) connected to Pin 3 of the 4-pin
connector at the end of the cannister assembly. When the 15-foot
cable supplied with the transducer is attached to the connector on the
cannister assembly, the signal is available on the white wire at the end
of the cable.

The output from pin 3 of this connector is a non-linear (430DC) or
linearized (435DC) 0-5 Vdc signal. Zero Vdc indicates no flow over
the sensor; 5 Vdc indicates the maximum measurable flow. The
non-linear intermediate voltages output from the 430DC will not be
directly proportionate to velocity. These voltages will fall on a curve,
closely approximating the curve shown in Figure 1-4 on page 1-7. In
comparison, the linear intermediate voltages output from the 435DC
do indicate intermediate flows directly proportionate to the voltage of
the signal. :
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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 Rankine (degrees R =
Degrees F + 459.67). :

Pa

Actual pressure in inches of mercury.
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Figure 3-1. 437 Electronics Board: Zero and Span Potentiometers
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Step 1: Set the flow velocity to 0 SFPM.

Step 2: Check the voltage between Terminal Screw 3 (linear
output) and Terminal Screw 4 (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 transducer 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

(Rie).

Step 3: Set the flow velocity to ahe maximum for which your
v transducer is calibrated .

4 Remember, the 430DC and 435DC is calibrated in standard units, not actual units. Therefore, if the |
airflow you use to perform the recalibration is not at the standard reference temperature of 25°C (TP |
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

312
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Figure 4-1. Specialty Gas Calibration

VOLUMETER

Thermometer

4.2 4-20 mA Output

Standard 430DC output is a non-linear 0-5 Vdc signal. Standard
435DC output is a linear 0-5 Vdc signal.

Optional 4-20 milliamp (mA) output is available in both non-isolated
and isolated versions. 4-20 mA output is appropriate when the
distance between the transducer and a device receiving the output
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.

4.2.1 Non-Isolated

Non-isolated 4-20 mA output is appropriate when there is no need to
isolate the electronics of the receiving device from the electronics of
the 437 circuit board. When 4-20 mA output is non-isolated, the
optional 4-20 mA circuit on the 437 board shares the electrical ground
of the entire 430DC or 435DC provided by the ground signal of the
power supply.

The circuitry for the non-isolated 4-20 mA circuitry is provided on the
437 board. When the 437 is configured to provide the 4-20 mA
output, the 0-5 Vdc output is disabled.
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The Model 132 isolated 4-20 mA current board is mounted on
standoffs beside the 437 board and connected to the 0-5 Vdc and
signal ground lines on the 437 board. An 18-24 Vdc input should be
provided on terminal 1 of the 131 board. These connections are
shown in Figure 4-2

4.3 Custom Probe Lengths

The standard probe length for the 430DC and 435DC is 12". Other
.lengths from 3" to 48" are optionally available.

If you believe you require a probe more than 48 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.

4.4 HT High Temperature Sensor

The standard 430DC and 435DC sensor is rated for temperatures
from 0° Cto +125°C.

The optional HT high temperature sensor is rated from 0° C to
+250° C.

4.5 Coated Sensors

The Duraflo and mini MetalClad sensors can be coated to provide
additional resistance to corrosive gases and contaminants. The type of
coating that is applied to the sensors will be dependent on the type of
gas flow. Epoxy and teflon coatings are two of the most popular
options.

The transducer sensors are highly resistant to particulate
contamination. For particularly dirty flows containing resinous or
sticky materials, however, you may wish to order the special
teflon-coated 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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Figure 4-4. Terminal Strip on the 437 Board
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You can mount the 430DC-RM or 435DC-RM in your own standard
19"-wide rack chassis, or you can order the Model 2015 rack chassis,
shown in Figure 4-5, from Kurz Instruments. The 2015 rack chassis
houses up to twelve 1.4" 430DC/435DC-RM or nine of these rack
modules and one 4.2" Multichannel Display (see section 4-11). The
19" rack chassis can be placed in a bench enclosure when the unit
requires testing or service. -

(See Table 5-1)




Figure 4-6. Model 430DC/435DC-N1 in a NEMA 1 Enclosure
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4.8 Unmounted 437 Electronics Board (430DC/435DC-PC)

If you purchased the 430DC-PC or 435DC-PC, you can mount the 437 |
electronics board in your own enclosure. The transducer comes with |
the probe, a 15-foot four-conductor cable, and the 437 electronics |
board (without enclosure). Figure 4-4, on page 4-7, shows the

locations of the terminal screws for connecting the power supply’s

18-24 Vdc and ground lines to the 437 board and to connect the 0-5

Vdc output signal and ground to a receiving device.

Refer to the 437 PCB assembly drawing included in Appendix A for
exact locations of the four mounting holes on the 437 board.

4.9 Power Supplies

A 18-24 Vdc power source and power supply ground must be supplied
to the 435DC’s 437 electronics board. The 18-24 Vdc and ground can
be supplied through the cable attached to the cannister assembly on
the transducer, or directly to the 437 board itself when it is installed a
rack module (430DC/435DC-RM), NEMA 1 enclosure-
(430DC/435DC-N1), or custom enlosure (430DC/435DC-PC).
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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 transducer will be permanently
mounted.

« 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 Ibs/min you must supply Kurz with the exact cross-sectional area
(in square feet) of your pipe or duct at the point where the
transducer will be permanently mounted.

o Standard Meters per Second (SMPS)

4.12 Dual Alarm

The Model 111R1 dual alarm board allows you to activate an audible
alarm or other device of your choice based on the velocity sensed by
the transducer. The board provides two relays, one of which is
activated when velocity drops below a specified minimum, and one of
which is activated when velocity exceeds a specified maximum. You
set both maximum and minimum values by adjusting potentiometers
on the 111R1 printed circuit board. 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
4-8, as are the terminal screws used to connect the 111R1 board to
other devices.
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4.14 Sensor Safety Circuit

The optional sensor safety circuit on the 437 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
transducer will be used to monitor the flow of explosive gases.

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 BELOW the ignition temperature of the
gas. Contact Kurz Instruments if you need further information about
using the 430DC or 435DC in explosive gas flows.

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 Model 430DC and 435DC. You may want to perform
these tests before you install the transducer and/or at regular intervals
thereafter to verify that the unit is functioning properly.

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.

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

o The 437 electronics board is properly wired to a power supply. The
18-24 Vdc input should be wired to terminal screw 1 and power
supply ground should be wired to terminal screw 2 (refer to Figure
4-4 on page 4-7). The power supply should be turned on only after
all connections have been checked.

« The wires from the sensor are correctly connected to the terminal
strip of the 437 (refer to Figure 4-4 on page 4-7 and Table 5-1). The
wires from the sensor are normally connected before shipment but
should be checked for this test. The colors of the sensor wires vary,
depending on the kind of wire or cable used —Refer to Table 5-1.
With the standard cable the sensor cable’s metal shield serves as a
conductor and should be connected to ground.

« No flow is moving past the sensor.
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Step 2:

Step 3:

Step 4:

Step 5:

Testing

Check the + 15 Vdc voltage supply: +15 Vdc +/-3%

Check the voltage between ground and right leg of
capacitor C3 (or pin 4 of U1, U2, or U3). This is the

+ 15 Vdc supply voltage and should read + 15 Vdc, +/-
3%. This voltage is used to generate the -9 Vdc supply
which is used to generate the -5 Vdc reference voltage.
The + 15 Vdc supply is also used in the zero and span
circuit, in the linearization circuit (435DC only), and for
the voltage to current conversion when the 4-20 mA
option is installed.

Check the -9 Vdc voltage supply: -9 Vdc +/-3%

Check the voltage between ground and the left leg of
R16 (or pin 11 of U1, U2, or U3). This is the -9 Vdc
voltage and should read -9 Vdc +/- 3%. This voltage is
used to generate the -5 Vdc reference voltage. It is also
used in the zero and span circuit as well as the
linearization circuit (435DC only) on the 437.

Check the -5 Vdc reference voltage supply: -5 Vdc +/-
.01%

Check the voltage between ground and the left leg of
R19 (or pin 1 of U3). This is the -5 Vdc reference
voltage and should read -5 Vdc +/-.01%. This voltage .
is used in the zero and span circuit as well as the
linearization circuit (435DC only) on the 437.

Check the non-linear signal: 0-5 Vdc +/-.025 Vdc at
zero; +/-.125 at full span. :

Check the voltage between ground and either leg of
jumper E1 (or pin 14 of U3). This tests the zero and
span circuitry (as long as the other voltages are correct).
This voltage is then linearized (435DC only) to provide
the 0-5 Vdc or 4-20 mA linear output.
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Appendix A: Component Layout Drawings

This appendix contains components layout drawings for the Model
430DC/435DC transducer and its components. These drawings are
included as an aid to those users who want to perform their own
testing and servicing as described in the manual.

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.
420001, RevF
420006, Rev B

420099, Rev B
420123, RevD
700435-01, RevD
700435-04, Rev A

Appendix A

Description
Model 101 Totalizer Component Layout

Model 132 Isolated Signal Output
Converter Component Layout

PCB, Assy., 111R1
PCB, Assy., 437

Series 430DC/435DC Assy.
Model 435DC-MC-7-PC.
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