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Introduction

The Series 155 Mass Flow Computer is designed to be used with any number of
Kurz flow elements which are calibrated for:

e velocity as insertion elements or
e volumetric/mass flow on the in-line flow elements.

These flow elements include but are not limited to the Series, 410, 450, 452, K-
BAR-16, K-BAR-24 insertion elements and the Series 500, 502, 510, 522-UHP,
532 in-line flow elements. The 155 provides power to the flow element,
linearizes its data, provides local/remote display, averages, alarms and provides
4-20 mA scaled linear outputs. Additional information on the Series 155
specifications and features can be found in the product brochure in the next
section.

The 155 is also used to post process the linearized signal from flow transmitters
like the MFT series: the 454FT, 504FT, 534FT, K-BAR-2000 and the MFT B-
Series: 454FTB, 504FTB, 534FTB and K-BAR-2000B.

This manual covers basic operation, configuration, navigation through the menus
and has the full menu state diagram in the appendix. The Series 155 product
brochure with dimensions, specifications and part numbers is included in
Appendix A. Please see the flow element or transmitter manuals for more
information on what the thermal anemometer measures and installation issues
for accurate flow measurements.

Information in the 155 is broken down into a few key concepts;

Channel: A channel applies to one of the flow sensor inputs. These are
assigned as A to V or up to 22 depending on which 155 unit you
have. The sensor calibration curve or linearizer table is associated
with its corresponding sensor/channel. The sensor’s serial number
will be programmed along with its calibration data to facilitate
connecting the proper sensor to the proper channel.

Output: The analog output ports are known as 1 to 8 depending on which
155 unit you have. These can be 0-5 V or 4-20 mA but not both on
the same output. You scale the Meter output (engineering units) to
the analog scales in analog output area.

METER: A METER is the internal name given to flow processing section of
the flow computer. A METER has at least one input channel
assigned to it and typically 1 output assigned to it. The 155 Series
can have up to 16 meters. The METER area is where you find ID
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tags, duct area, specific gravity, velocity dependent correction
factors, specification of the engineering flow units.

Operation Of The Series 155
Mass Flow Computer

The 155 has four states following boot up.

e Executive State, scrolls through the online help and date/time on the LCD
while performing all flow calculations on a (2+ # channels) x 0.1 s loop time
for the 4-20 mA outputs.

e Display mode where you can view all the METERS, flow, velocity,
temperature etc.

e Program mode where you can configure the parameters of the flow computer.
The most common operations are defined in this summary guide. Other
operations can be figured out from the KAS Menu State diagram (340155-26
in Appendix D)

e Boot up error screen. At power on, or boot, if the CPU detects a checksum
error in the configuration data, linearization data etc. which is stored in the
battery backed up SRAM, it will indicate an error code. It will not proceed to
the Executive State until the error is acknowledged by pressing the C key. If
it can operate normally, it will, depending on the error. It may operate on
default data, which will allow changes to be made to correct it but it will need
operator intervention. See the troubleshooting section for more discussion
on this subject.

So if the unit has power, it is doing its flow calculations according to the
configuration stored in its SRAM. The SRAM is maintained by a lithium coin cell
which generally last 5 to 10 years. This cell is soldered on the backside of the
CPU board where the LCD and keypad are located.

Navigating the Menus

To operate the 155 control panel, you simply press the keypad navigation keys
for that function or you can use the same keys in lower case via a remote RS-
232 terminal. The remote terminal operation uses a straight through DB-9
connector from a PC serial port to the data terminal port on the Series 155.

Navigation Keys:
P is for Program mode. Parameter settings for the flow computer are viewed or
changed in this area, also know as the configuration settings.
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D is for Display mode. This area allows viewing of all the METER and sensor
channels connected to those METERS.

C is for clear. This will clear the screen you are viewing and return to the main
menu category you are in. If you are viewing menu categories for
Program mode or Display mode it will exit to the Executive state.

E is for enter. This key is required to enter a menu category or to accept a new
parameter.

A is for selecting an item in the up direction also known as Yes selection.
V is for selecting an item in the down direction also known as the NO selection.

H is for hold. This is used to freeze the screen or menu on the one displayed.
The values will update but only this screen will be shown.

HH is for help. This will bring up the built in description of the above commands
and our phone number.

Display Mode

The Display mode is the menu area accessed by the D key to view all METER
data, flow rate, average velocity, mass rate, included channels and kickout
status, flow area, and the included channel response.

To view the flow rate of a METER you simply press the D key then using the

number pad or the V keys to select the METER number (1 to 16) followed by E
to accept this METER.

DISPLAY NEXT ~v
METER #XX
You can advance through the menus by pressing the D or E key. If you want to

exit this and look at another METER you simply press the C key or clear then
select the next METER number of interest. Next you will see the METER 1D,
time and date.

ID: meterID
hh:mm mm/dd/yyyy

You press the D key to advance to the flow rate screen. This is averaged data
based on the time constant set under the Input Filter menu under program mode.
The flow rate on an insertion flow meter is the average velocity times the
correction factor at this average velocity times the METER area. This screen and
sample screens apply to insertion velocity elements and in-line flow elements.
For temperature, mass rate or sum METERS, please refer to the full menu state
diagram in the appendix.

FLOWRATE
41,045.4 SCFM
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Advancing past the flow rate screen we come to the METER totalization and
elapsed time since the last Totallizer Reset. The totalization algorithm has about
six digits of resolution and will totalize for about four years and be within 1% of
the true value. The time resolution is to 0.1 minutes for the totalization.

SCF 234567

ET =3489.1 MIN
The next screen you come to is the average velocity for the METER chosen.
This is based on a straight average of all the input channels assigned to the
METER times the correction factor at the raw velocity computed. Again, you can
hold any one of these screens by pressing the H key. If you dwell on a screen
for more than two minutes without pressing any keys on the front panel, it will
revert to Executive State.

AVERAGE VELOCITY
6089.45 SFPM

The correction factor or calibration factor applied to the METER at the current
raw average velocity is shown next. The correction factor is required to convert
the point velocity measurements to the true average (see the calibration section
for field calibration methods)

CALIBRATION
FACTOR 1.00
The METER flow area used to multiply the average velocity by is shown next.
For metric METERS, this will be square meters.

FLOW AREA
3.567 SQ FT

Advancing with the D key past the flow area we come to the included input
channel screen. For each input channel we see its letter. An input channel
which has been kicked out will be indicated with a question mark (?). The
example shown here has input channels A to J included with channel H kicked
out.

AVG'D CHS ABCDEF
G?1J

The last screen we come to in the Display area shows the raw, unfiltered flow
rate or velocity for that input channel and its corresponding input voltage from a
bridge board or flow element output. This voltage is generated from a current
flowing from the bridge circuit or a 4-20 mA transmitter flowing through a current
sensing resistor. The current sense resistors vary from 5 to 15 ohm for bridge
boards and are typically 250 ohm for 4-20 mA inputs.

A =5478.46 SFPM
INPUT =1.896 V
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A METER can be setup as temperature, mass rate or a sum METER which have
not been shown here. Please refer to the state menu diagram (340155-26) in the
appendix for the full menu layout.

Program Mode

The Program mode of the Series 155 is used to enter, change or view the
parameters used to configure the Mass Flow Computer. A full account of what
can be done with the 155 mass flow computer can be gleaned from the complete
menu state diagram (340155-26) in the appendix. The following sections
represent the most common issues users want to know about.

To enter program mode you press the P key followed by either the user code

(123456) or the tech code (654321) and then the E key. The user code only
allows you to setup the alarms, view PID operation (not discussed) and channel
kick-outs. All other functions need the tech code. These codes may be
changed but this must be arranged by a Kurz customer service person as it
requires the Factory Access Code.

Functions Available in Program Mode

All of the programming menus and controls are shown on the State Menu
Diagram (340155-26 in Appendix D) and navigation of this was described
previously. This is an outline of what you can do in the program mode. Some of
the more common issues are detailed in a subsequent section.

System Configuration:
The 155 flow computer software capacity is specified in this menu area.
Depending on the model and features ordered will determine how many,
input channels, METERS, outputs, alarms, PID channels, pulsed outputs,
Logging and Standard Air Density are set for. This menu area requires
the Kurz factory code.

Input Channel Linearizer:
The linearizer tables allow the 155 flow computer to do a LaGrange
second order interpolation of the calibration data. Up to 15 points may be
entered. For units with multiple temperature sets or Velocity Temperature
Mapping (VTM) you can enter up to seven points per temperature, with
three temperatures maximum. You also specify the Reference METER
which has the temperature signal for this second order correction with
each input channel.

METER Setup:
ID, Area, Flow Units, Specific Gravity (if mass flow engineering units)
Included Channels, Correction Factor CCF/VCF.
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Output Setup:
The output channel assignment and scale for a METER are
programmable. See a subsequent section with a detailed description on
how this is done.

Calibration:
Output and Input circuits must be matched to real voltage and currents
which are done with these menus. See the subsequent section for a
detailed description of how this is done for the 0-5 V or 4-20 mA output.

The input calibration uses various methods of substituting a zero or span
voltage to the input channels of each 155 unit. See the field wiring
diagram for identification of the switches used for this purpose. Generally,
there is a calibrate/operate switch. When in calibration there is another
switch which selects zero or span. The span voltage must be measured
with a 4 %2 digit multimeter with 0.1% basic DC accuracy to calibrate the
inputs. As input voltages are raised to about the 4™ power to convert the
raw input to a flow or velocity, this process is critical and must be
performed by a competent operator with an accurate voltage standard.

Input Channel Filtering:
Flow noise reduction is achieved by choosing a time constant (tau, t), like
that which applies to an electrical circuit with a resistor (R) and capacitor
(C) making a low pass filter, t = RC. With a step change on the input,
after one time constant the output will reach 63% of its final value. The
settling time is about five time constants to reach the final output within
1%.

International/English unit system:
You can select which units the system is operation with, English or metric
but this requires a factory access code to change so the unit must be
ordered this way.

Channel Kickout:
This specifies when a defective flow element will be removed from the flow
calculations. See the subsequent section on this.

Totalizer Reset:
Each METER has its own flow total and elapsed time. They can be reset
to zero in this menu. The internal variables are limited to about seven
digits and will properly accumulate the total for about four years (~1%
mistrack). So if you need to use this function, its best to clear it every so
many years.
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Time and Date:
There is a year 2000 compliant real time clock and calendar, which
annotates the display and logged output. The clock has one-minute
resolution.

PID Control:
The Series 155 can operate the Kurz 730 electric valves which take a +/-
15 VDC drive signal to wind open or close the valve. This software will
regulate the flow based on a fixed internal set point or an external set
point. This software can also command a 4-20 mA valve or motor speed
control directly but there is an external integrator board required to convert
the +/- 15 VDC pulsed motor drive to a continuous current. Each PID
channel uses two alarm channels.

Alarms:
There are up to eight alarms available on the 155 hardware depending on
the model. These can be flow/temperature events or sensor kickout.
Once assigned, the alarm can be On/Off, Normally Open or Closed, HI,
Low, HI/Low based on a set point. You associate the alarm channel with
a METER number. The alarms are self-clearing not requiring a reset,

however, the display may hold the alarm until you press clear (C key).
There are no dead-band or hysteresis settings for the alarms.

Pulsed Output:
You may assign one or more alarm output channels (8 max.) to be pulsed
total outputs. When X units of flow has been totalized, a 50 ms pulse
(active low) is generated (TTL open collector (30 V, 20 mA) with a small 5
V pull up resistor on it). This output method is designed to simulate the
output of a mechanical totalizing meter. As the pulse rate is limited to the
output update rate (0.3 to 2.4 s), it can not be used to measure flow rate
as a variable frequency. The field wiring diagrams for these pulsed output
versions are not included in this summary guide. They are 340155-57 for
the 155-C-2/E-2/RM2, 340155-58 for the 155-Jr and 340155-59 for the
155Jr-DC.

Data Logging:
There are three ways you can extract digital data from the Series 155:

1. Log the LCD screen data with a program like “Hyper Terminal” which
comes with Windows. See Windows documentation on how to setup
this up and use it. You place the LCD display screen of interest on
hold then capture the text to a file. It will provide data about every two
seconds but there is no time stamp.

2. Issue an “x” command to the terminal port which provides a summary
of the METERSs with a time/date stamp each time the command is
issued. This works best when the terminal echo is turned off (toggles
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with the “+” command). This can be slightly parsed to be readable by a
spreadsheet program (like Excel) or MathCad etc. which can make
trend plots or do other subsequent data processing. You can use the
Kurz PC data logging program (451022) which will do this parsing and
has a programmable polling rate. It will also average samples.

3. The data logging port which is designed for a printer can also provide a
long winded version of the “x” command. This log or “I” command
does not come back at the data terminal port but the data logging port
of the Series 155. You can press the L key on the front panel, use an
internal timer or a remote terminal to issue this command but the data
always goes to the second serial port or the data logging port. The
internal timer for issuing a log is known as the “log interval” which can
be set in one minute values up to 999 minutes.

How To Calibrate The 4-20 mA Outputs

The 4-20 mA calibration ensures that when the flow computer thinks it is
outputting 6.23 mA that it is actually doing this. The 4-20 mA outputs are in
cascade with a 0-5 V output of the Series 155. You can have either the 0-5V
calibrated or the 4-20 mA but not both at the same time. The menus under
program mode cover calibration of the 0 to 5 V output, which correspond to 4 to
20 mA respectively.

Enter Program mode by pressing P followed by the tech code then enter E.
Press P until you reach the menu category CALIBRATE followed by pressing E.

Next you press P until you see the screen for OUTPUT CAL. and press E. Next
you see the screen:

SET ‘ZERO’ VOLTS
CH 1 =0.0000 V
Using an external current meter, 4 % digit resolution with 0.1% basic DC
accuracy, you monitor the 4-20 mA signal which should have jumped to about 4
mA. Now you press the "v keys to increment or decrement the value observed
on your external meter until it is as close to 4.000 mA as you can set then press

E. The next screen will be:

SET ‘SPAN’ VOLTS
CH 1 =5.0000 V
Using your external current meter you press the Vv keys to increment or
decrement the value observed on your external meter until it is as close to
20.000 mA as you can set then press E. Congratulations you are done with this
METER! If you do not need to proceed with the other output channels, press C
several times to leave Program mode until you are back to the top menus which
scroll.
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The next screen will be for CH 2 and will repeat the above settings for up to eight
output channels depending on which 155 unit you have.

Ranging the 4-20 mA Output

To change the scale of the output range you must enter Program mode to specify
the zero value for 4 mA, span for 20 mA and which analog output channel is
assigned to the METER you want to transmit. The units available for the
METER output depend on if the METER s flow rate, mass or temperature and
the unit system, English or metric (the unit-system is a Factory program option

only).

Enter Program mode by pressing P followed by the tech. code and E. Use the

P key to find the menu category SET ANALOG OUTPUT then press E. The next
screen:

PRESS ENTER FOR
ANALOG OUT 1

can be changed to Output 1 - 8 but using the V keys or the number on the
keypad followed by E to select that output channel. The next screen:

ANALOG OUT 1

ENTER METER # 1
is used to select which METER, 1 to 16 that is assigned to output channel 1.
You use the AV keys or type the number on the keypad to select the METER

number followed by E. The next screen:

OUT #1 NEXT TYPE
v FLOW RATE

can be FLOW RATE or AVE VELOCITY for an insertion flow meter. If flow rate
is selected, the specific flow units which show up depend on the METER type,
volumetric (SCFM, SCFH, SCMM, SLPM) or mass rate (PPM, KGM) selected
under the SET METER DATA menu category. The following screens select the
zero and span values.

LO 0.00000000 SCFM

Where you can use the "V keys or type the value on the keypad followed by E to
accept the value. The next screen shows:

LO 0.000000 SCFM
AT 0.0000 V
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You enter the voltage corresponding to the low output value and press E to
accept. Leaving this at 0 V means 4 mA. The next screen is for the span which
looks like:

HI XXXXX SCFM

You enter the value for span with the keypad or Vv keys followed by E to accept.
The next screen shows you the voltage of the span value, 5.00 V corresponds to
20 mA which you have previously calibrated.

HI XXXXX SCFM
AT 5.0000V

You can change the value with the keypad or *V keys followed by E to accept
the changes. The next screen is for the next analog output which you can setup
and repeat the above sequence or change the output number with the Vv keys
or keypad followed by E to accept the output channel number.

PRESS ENTER FOR
ANALOG OUT 2

Once you have set the output channel ranges you press C several times to move
backup up through the menus and exit Program mode.

Input Calibration

Please refer to the appropriate field wiring diagram in the Appendix for the
following procedure. Each of the 155 models has a run or operate/calibrate
switch or shunt defined on this drawing. (see the Installation section for a table
of the drawings for each model)

Once in calibrate, another switch or shunt determines what voltage will be
applied to the inputs. This voltage should be monitored with a precision
multimeter with 4 % digit scale and 0.1% basic accuracy. Placing the volt meter
ground at TPx and its positive lead on TPy you can read the exact voltage
applied to the inputs.

Next, place the 155 in Program Mode and navigate to the Calibration menu

PRESS ENTER TO
CALIBRATE

You press the E key and you should see the next menu for input calibration, if
not press the "V key until you do:

PRESS ENTER FOR
INPUT CAL.
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Again you press the E key and you will now see this screen for the first input
channel:

SET ‘ZERO’ VOLTS
CH A =0.0000 V
You must have the input switch in the ZERO position and the multimeter reading
0.000 V. If they all agree you press E to move to the span setting. If the
readings are not near zero, say 0.0056 then enter this number on the keypad
followed by the E key.

SET ‘SPAN’ VOLTS
CH A =5.0000 V
Which will read about 5 V when the input switch is in the SPAN position. Again

you type in the actual voltage reading of the volt meter followed by the E key.
You will now see the same menu screen for channel B:

SET ‘ZERO’ VOLTS
CH B =0.0000 V
Now you repeat the process you did for channel A. This is done for all active
input channels.

When you are done, you press the C key a few times to exit Program mode and
place the operate/calibrate switch/shut back into the operate position.

Channel Kickout

A channel kick-out (due to malfunction) is based on a % change in this linearized
range, not the output range. Typically this is set to —1 % to 110 % of the
calibrated velocity range for an insertion element or flow range of an in-line flow
element. This function must be on for all channels or off for all channels. The
only way to trim the kickout values between channels is by editing the linearizer
data to cover more or less range.

This function is used to remove a defective sensor or disconnected sensor from a
METER average calculation. On a four point K-BAR system, the readings would
be 25% low if one of the sensors went out and it was not removed from the
average. Alternately, the sensor can fail reading high velocity and this too would
be removed by having an upper limit on the range (110% for example).

METER Correction Factors

There are two methods available in the 155 flow computer to apply field derived
correction factors. The first is known as Variable Correction Factor (VCF) and
the other is Configuration Correction Factor (CCF).
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The VCF method allows up to seven correction factors at different average
velocities. At each velocity of interest, you enter a number, which will multiply the
data to achieve the correct flow rate. While the Series 155 is often configured for
flow rate or mass rate, the VCF data area entered using the average velocity
corresponding to that flow/mass rate. This method is easy to setup but does not
have the automatic recovery that the CCF offers for consistent flow profiles.
Profiles that vary a lot with the operating state of the process are best served
with lots of sensors. The loss of one or two sensors will not be noticed as much
if you have a dense multipoint array.

The CCF method allows up to four correction factors at different average
velocities but it acts on each sensor channel of a multipoint array. This method
will recompute the net correction factor for systems with consistent flow profiles if
a sensor is disconnected or Kicked-out to read the same average velocity. Note
you must have the channel Kickout turned on for this to work. Since each sensor
is acted on separately with its own correction factor, we must collect data on
every sensor and the true reading or reference rate. To collect all this data on
each sensor, the 155 has a log command know as “L”. There is a key for this on
the front panel. This data is sent to the second serial port, not the terminal RS-
232 port.

During your field calibration you connect a computer to the log port and let the
internal log internal timer send data to a printer or computer capturing this text
which will be sent as often as each minute. The log interval timer data is entered
as hhh:mm where the hhh is for hours and mm is minutes. Do not leave this
timer set for minute intervals when not using it as the extra CPU time spent doing
these extensive logs can cause the analog output or 4-20 mA signal to glitch in
error. Itis best to set the log interval to 999:00 when it is not needed which
reduces the chance of a glitch to very low levels.

Depending on the number of correction factors used in the meter channel, will
determine velocity dependent function for the correction factor. With one point
we have a simple bias change at all velocities. With two points we have a single
sloping line correction. With three points we have two lines, with 4 or more
points there are two lines with a curving function over the center velocity points.
These functions are shown with five examples in the K-BAR-2000B user’s
manual, 360211, under the field calibration section.

Configuring CCF

To setup the CCF, you enter Program Mode and advance to the Set Meter Data
menu then press P until you reach the following screen:

CFTYPE
N=CCF V=VCF
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You chose CCF by pressing the " key followed by the E key. If you are not
already in the CCF mode you will see a temporary screen which says “NEW
VALUE ACCEPTED”. You will then see the screen for a bias correction factor
(BCF), which is a constant that is flow rate independent. Keep the BCF at its
default 1.00 value:

BCF=
1

Press the P key to advance past the BCF screen to the next screen:

ENTER # OF RM
DATA SETS 3
Here you enter the number of flow rate data sets you have collected data on.
The RM refers the number of Reference Method data sets or flow rates you
used. You might have used 100%, 75% and 50% of full scale in which case you
would enter a 3 followed by the E key. Next you will see a screen to prompt you
that data set 1 will be entered. You can use the MV keys to chose another data
set if needed. You must start at the lowest flow rates first (50% for this example)
and go up.

ENTER RM DATA
SET1

Press the P or E key to move on to the next screen where you enter the average
velocity computed from your traverse or other Reference Method that can
compute the duct average velocity.

Vrm1l

XXXX.XX SMPS
The Vrm1 is the reference method average velocity for data set 1. You enter the
average velocity then press the E key. Next you see the screens for the
individual channel velocities measured with the log at the same time you took the
reference flow data.

Vds1 CHB
XXXX.XX SMPS
This is the observed velocity for the first included channel of that METER being
calibrated. You repeat this process for all the included channels of the multipoint
sensor element METERS.

After you enter the data for all channels, you will see the computed correction
factor when all channels are active.

C.F.#1=0.980
AT 48.78 SMPS
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You can now press the P or E keys to move to the next data set (if any) and
repeat the channel data entry process listed above. Remember that you must
enter the data from the lowest velocities up starting at data set 1.

Daily Zero-Span Drift Check

The Series 155 have been designed to comply with the EPA (Environmental
Protection Agency) regulations on large energy users for a daily zero-span drift
check of the CEMS (Continuous Emissions Monitoring Systems). This is simply
a circuit which substitutes a sensor input signal to the flow computer which is less
than 25% full scale (zero) and a different signal which is greater than 75% full
scale (span). During this check, the flow computer output is compared to a
previously certified response to check its tracking. This feature is not supported
on the two smallest flow computers, the155Jr or 155Jr-DC.

Note: The MFT B-Series (454FTB, 504FTB, 534FTB & K-BAR-2000B)
have their own zero-mid-span drift check signals, closer to where the
sensors are measured, which should be used instead of what is built-in to
the 155 flow computer. Please skip this section and refer the user’'s
manual on these products for Zero-Mid-Span EPA compliance support.

The flow system must be field calibrated and reading the absolute value of
interest before setting up the Zero-Span drift check. Otherwise, the % output
values you set might shift.

The field wiring diagrams for the flow computers should be referenced to locate
the variable resistors, switches, jumpers and terminals that will be referenced.
The following table should be used to locate these components depending on
which 155 unit you have.

Daily Zero-Span setup adjustments for the supported 155 Flow Computers

155A/B/B-RM 155C-2/E-2/RM2
Zero adjustment R47 R110
Span adjustment R44 R108
Local Zero switch NA SW102, hold at Zero
Local Span switch NA SW102, hold at Span
External Zero Drift Check | TB22-1 and 2 TB401-9 and 10
Enable
External Span Drift TB21-1 and 2 TB401-11 and 12
Check Enable
Verification Channel R57 R103
adjustment
Verification Channel J8is Channels A, Band |J102, pins 1 to 22 are
Selection C; J9is Channels D, E Channels Ato V. One
and F. One shutis used | shutis used horizontally

Series 155 Summary Guide 17 DCN: 360204-6.81 Rev. B




Kurz Instruments Inc.

vertically in the position for the verify channel.
for the verify channel.

Verification Alarm User defined in Program mode to match the
Contacts verification channel METER.

Implementation of this feature requires the following steps:

1. Adjustment of zero and span drift check flow values.
2. Setup of Verification METER.
3. Alarm verification.

The flow value in SCFM (or SCMM) for a full scale, 5 VDC or 20 mA, output must
be obtained so that the calculations required for set-up of the verification METER
can be obtained.

The following percentages of full scale flow value need to be calculated:

10%
15%
85%
90%

The example below illustrates these steps for an instrument where the full scale
flow output at 5 VDC = 3000 SCFM:

10% 300 SCFM

15% 450 SCFM

85% 2550 SCFM

90% 2700 SCFM

Adjustment of Drift Check Zero and Span Values

1. Remove the cover panel of the Model 155C-2/E-2/E-RM2 Mass Flow
meter Computer/Transmitter.

2. Adjust and record "zero" flow rate value.

2.1  From the Executive Mode, press D to enter the Display
Mode.

2.2 Press D until you see the METER flow rate indication on the
front panel LCD.

2.3  Press H to hold the display.
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2.4

2.5
2.6

2.7
2.8

2.9

Hold internal zero/span switch (or external contact) on the
Series 155 motherboard in the ZERO position and adjust the
Zero variable resistor until the front panel display indicates
10% of full scale span for your system.

Record flow rate indication and release the switch (or
external contact).

Press C to clear the hold function.

Press D until you see the Input Voltage display.

Hold internal zero/span switch (or external contact) on the
Series 155 motherboard in the ZERO position and record
input voltage.

Verify that the 4-20 mA output reads 10% of flow rate range
and record value.

3. Adjust and record "span” flow rate value.

3.1

3.2
3.3

3.4
3.5

3.6
3.7

3.8

Press D until you see the flow rate displayed as in step 2.2.

Press H to hold the display.

Hold internal zero/span switch (or external contact) on the
Series 155 motherboard in the SPAN position and adjust the
Span variable resistor until the front panel display indicates
90% of full scale value for your system.

Record the flow rate indication and release switch or
external contact.

Press C to clear the hold function.

Press D until you see the Input Voltage display.

Hold internal zero/span switch (or external contact) on the
Series 155 motherboard in the SPAN position and record
input voltage.

Verify that the 4-20 mA output reads 90% of flow rate range
and record value.

4. Verify external control function (155C-2/E-2/RM2 only)

4.1

4.2

4.3

4.4

4.5

Short the terminals labeled EXT. ZERO DRIFT CHECK
ENABLE on the front panel together (terminals 9 and 10 of
TB401).

Verify that the Series 155 flow rate indications and 4-20 mA
values match the recorded data in steps 2.4 and 2.9.
Remove short from terminals 9 and 10 of TB401.

Short the terminals labeled EXT. SPAN DRIFT CHECK
ENABLE on the front panel together (terminals 11 and 12 of
TB401).

Verify that the Series 155 flow rate indications and 4-20 mA
values match recorded data in steps 3.3 and 3.8.
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4.6

Remove short from terminals 11 and 12 of TB401.

Setup Verification METER

1. Set METER Definitions

11
1.2

1.3

1.4

1.5

1.6

1.7
1.8

1.9

1.10

1.11

Enter the Program Mode

Press the up (YES) or down (NO) arrow until the message
"PRESS ENTER TO SET METER DATA" is displayed on the
front panel LCD.

Press E, then press the up (YES) or down (NO) button until
the LCD indicates the first unused METER number, then
press E.

Using the 20 button keypad, enter the desired METER ID,
such as "ZERO/SPAN".

Press E to accept the METER type as "INSERTION FLOW".
Press the up (YES) or down (NO) arrow until the message
"DISPLAY NEXT *v FLOW IS SCFM" (or SCMM), appears
on the front panel LCD.

Press E to accept "FLOW IS SCFM" (or SCMM).

The next messages will ask you which channels to include.
Press the down (NO) arrow and E to bypass the channels
already used by the system. Press the up (YES) arrow and
E to enter the first unused input channel (A, B, C, etc.).
Press the down (NO) arrow and E for the remaining unused
channels.

Using the 20-button keypad, enter the flow area of the duct
in square feet.

Since correction factors are not required for this feature,
press C until you see the message "PRESS ENTER TO
SET METER X" where "X" is the next METER #.

Place a jumper on the appropriate contacts for the verify
channel selected in stepl.8.

2. Define Linearization Points.

2.1

2.2

Press the up (YES) or down (NO) arrow until the following
message appears on the front panel LCD. "PRESS ENTER
TO SET LINEARIZERS"

Press the up (YES) or down (NO) arrow until the following
message appears on the front panel LCD. "PRESS ENTER
TO LINEARIZE CHANNEL X", where "X" is the channel

selected for the zero/span drift check feature. Press E in
response to the prompt.
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2.3

2.4

2.5

2.6

2.7

2.8

Enter ID number of the zero/span METER as defined in step
1.4 of "SETUP VERIFICATION METER".

Press up (YES) or down (NO) arrow until message on front
panel LCD indicates SCFM or SCMM units as selected in
step 1.7 of "SETUP VERIFICATION METER", and press E
to accept.

Press the buttons 2 and then E, in response to message
"ENTER NUMBER OF CH (X) DATA POINTS XX".

For point 1, enter the voltage and flow units as noted in
steps 2.5 and 2.8 of ADJUSTMENT OF ZERO AND SPAN
VALUES" for 10% of full-scale span.

For point 2, enter the voltage and flow units as noted in
steps 3.4 and 3.7 of "ADJUSTMENT OF ZERO AND SPAN
VALUES" for 90% of full-scale span.

Press C to return to main programming menu.

3. Designate Alarm Trip Points.

3.1

3.2

3.3
3.4

3.5

3.6

3.7
3.8

3.9

3.10
3.11

3.12

Press the up (YES) or down (NO) arrow until the message
"PRESS ENTER TO SET ALARMS" appears on the front
panel LCD, then press E.

Press E to access alarm #1 data.

Press E to enter alarm data for METER #1.

Press the up (YES) or down (NO) arrow until the message
"ALARM 1 IS ON" appears on the front panel LCD, then
press E.

Press the up (YES) or down (NO) arrow to select either
N.O. (normally open) or N.C. (normally closed) contacts, as
required by your system, are displayed then press E.
Press the up (YES) or down (NO) arrow to select the type of
alarm (usually flow rate or velocity for this feature), then
press E.

Press 1 to select low alarm, then press E.

Enter a value equal to 15% of full-scale span.

Press E to access alarm #2 data.

Press E to enter alarm data for METER #2.

Press the up (YES) or down (NO) arrow until the message
"ALARM 2 IS ON" appears on the front panel LCD, then
press E.

Press the up (YES) or down (NO) arrow to select either
N.O. (normally open) or N.C. (normally closed) contacts, as
required by your system, are displayed then press E.
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3.13 Pressthe up (YES) or down (NO) arrow to select the type of
alarm (usually flow rate or velocity for this feature), then

press E.

3.14 Press 2 to select high alarm, then press E.
3.15 Enter a value =to 85% of full-scale span.

3.16 Press C until the title screen of the Executive Menu appears.

Notes on the Zero and Span control switches: (155C-2/E-2/RM2 only)

The zero-span control functions at TB401 only work if SW101 the “auto zero-
span switch” is off.

The manual zero/span switch SW102 is independent of the position of SW101
the “auto zero-span switch.”

Alarm Verification

To verify the zero-span reference input (Verification Channel):

1.

Select the zero-span METER and press D until you see the average
flow indicated on the front panel display.

Adjust the variable resistor for the verification channel until the display
reads approximately 50% of full-scale span.

To verify operation of the zero-span METER low alarm, hold the zero-
span switch (or external contact) in the ZERO position. You should
hear the alarm click and see the low alarm message on the front panel
display.

To verify operation of the zero-span METER high alarm, hold the zero-
span switch (or external contact) in the SPAN position. You should
hear the alarm click and see the high alarm message on the front
panel display.

Release switch to its center position or external contact. Verify that the
alarms are reset and that the front panel display indicates the same
value as step 2
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Flow Calibration

The basic flow element calibration is done at the Factory but can be redone at
any flow calibration lab. This data is standard velocity for insertion flow elements
and standard volumetric flow or mass flow for in-line flow elements.

The 155 flow computer takes the current sense voltage (CSV) from a flow
element’s current across a 5 ohm resistor and converts this to an engineering
unit flow, velocity, volumetric or mass rate. You simply enter this data into the
linearizer section of the input channel for the flow element of interest as
described in the programming section of this summary guide.

The main point with flow calibration and the 155 is performing a field calibration
of an insertion velocity probe like the 452, 454FT, or the multi-point versions the
K-BAR-24 and K-BAR-2000. The field calibration is required to account for site
specific velocity profile issues and any residual mistracking from temperature or
pressures which are different from the initial flow element calibration.

Field Calibration

Field calibration process permits a system to not only have a repeatable reading
but absolute accuracy. Two field calibration procedures used at Kurz are:
Velocity Traverse and
Tracer Gas Dilution

The traverse is a classic method and has been documented by many standards
organizations. This is defined in detail under Kurz procedure CAL-016 which
covers traverses with both a Pitot tube and 2440 portable anemometer.

The tracer gas method is not as common but has many advantages. The main
advantage points for the tracer method are the following:

» Independent of flow measurement technology to thermal or differential
pressure,

» Insensitive to flow profiles,

= |nsensitive to process pressure and temperature,

» Insensitive to many process fluid mixtures or variations in such.

The only down side for the tracer method is the special equipment needed to
perform it. You can find more on the tracer gas method at our website under
Technical Paper 364011.

A Kurz thermal anemometer system will provide a repeatable reading if properly
installed for the specific application without the field calibration. If accuracy is
needed, then the field calibration is required.
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Troubleshooting

The main point here is to understand that a flow system using the Series 155 is

made up of two parts,

the flow elements and the flow computer. The flow

element serial numbers must be matched to the 155 channels which have been
set up for this purpose. It is important to isolate if the problem is related to the
flow element or the flow computer. Information on both is provided here.

The following chart shows some of the most common issues and some proposed

corrective actions.

TROUBLESHOOTING CHART

Symptom

Possible Reasons

No 4-20 mA signal

eLoss of power to the flow computer.

*Reversed polarity on 24 V power or 4-20 mA leads.

*Self powered 4-20 mA units may have no power from the user’s
supply.

*Open circuit in wiring.

*4-20 mA jumpers not properly configured. See field wiring
diagrams.

*Damaged Electronics.

Output Signal
“motor boating”

*Sensor has too much leakage current, corrosion or water
damage.
*Defective Bridge Board.

4-20 mA does not
change with flow

*Are you connected to the proper output channel?

*What is your programmed scale for the output, is it too large?
*Defective Sensor, Bridge or Electronics.

*|s the sensor cover removed?

No reading from
sensor or ? on
display for that
channel

*Wire to sensor is open circuit or reverse polarity.

*Check the input voltage across the load resistors, normal is 0.8
to 3.0 Volts.

«All input channels have over current protection (PTC) which will
reset if the load is removed for about 1 minute.

Unit does not read
zero at zero flow

*The gas type or pressure may be different than when calibrated.
*Defective electronics, Bridge or Sensor.

Unit saturates
before reaching full
scale.

*User selected output range is too low and 4-20 mA is clipping.
*Unit calibrated for a lower flow rate at the Factory.

*Unit calibrated for the wrong gas.

*Defective bridge board or electronics.
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Calibration is too
low.

*Is the sensor orientated to the flow correctly?

*Was the unit calibrated for the gas type in use?

*Has the unit been set up for the duct’s velocity profile?

*Is there a temperature profile near the sensor? (e.g. hot duct
center, cold outside)

Dirt will generally cause the reading to fall off from proper
calibration.

e|s the 4-20 mA output calibrated?

*Is the operation temperature several hundred degrees C higher
than calibrated at for higher flow rates?

*Is the sensor connected to the proper input channel with the
correct linearization data.

Calibration is too
high.

*Have sensor blockage & flow profile effects been accounted
for? This is a significant factor in ducts measuring less than 1 ft2.
*Is the sensor orientated to the flow correctly?

*Was the unit calibrated for the gas type in use?

*Is there a temperature profile near the sensor? (e.g. hot duct
center, cold outside)

*Is there condensation on the sensor?

*Is there pulsating flow noise ? (e.g. from a pump inlet or
exhaust)

*Is the 4-20 mA calibrated?

*Is the operation temperature several hundred degrees C higher
than calibrated at for lower flow rates?

*Is the sensor connected to the proper input channel with the
correct linearization data.

Calibration does
not track with
temperature.

*Measurement is not actual velocity. Unit measures (density x
velocity) or mass-rate per unit-area. (See Appendix A of the flow
element manual information on converting to actual velocity).
«Should you have used the VTM calibration method?

* Is there a temperature profile near the sensor? (e.g. hot duct
center, cold outside)

«If you think it still is not tracking it may be a defective sensor or
bridge board.

*Is the sensor connected to the proper input channel with the
correct linearization data.

4-20 mA output is
“noisy”.

*Missing ground?
*Poor electrical contact. Make sure all electrical connections are
clean and tight.

“Cross talk”
between Isolated
4-20 mA outputs.

*“Isolated” 4-20 mA outputs may be tied to unnecessary grounds
or the outputs are jumpered in the self-powered instead of the
loop-powered 4-20 mA output configuration causing them to be
nonisolated.

Unit will not boot-
up correctly.

*Battery for SRAM has gone dead giving the ERROR 01234
*CPU is defective.
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Display is blank

No power to the unit. See: no 4-20 mA signal.
Loose connectors between LCD/CPU board and the
motherboard.

Defective electronics.

No RS-232 or RS-
485 signal

Check the Jumpers on the motherboard for the proper RS-
232/RS-485 position. Only one of the two signals can be
used at a time.

Check pin-out of RS-232. Straight through DE-9 to DE-9
female to a laptop is recommended.

Check polarity of RS-485 wiring and pin-out.
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Installation

The major points when installing a 155 flow computer are wiring up its sensors,
outputs, power and mounting it. You need to find the following information:

e Field wiring diagrams (Appendix C) provide an overview of the wiring and

e each unit has a setup sheet shipped in its cabinet showing which sensor
serial number has been assigned to what input channel as Factory
programmed..

Mounting

The Series 155 have a NEMA4 design allowing them to be mounted indoors or
outdoors. As long as the ambient temperatures are between —25 and +60
degree C the unit will work fine. All units have a four leg mounting scheme. The
user should mount the unit vertically to support viewing of the LCD display at
normal viewing angle. Separate conduit connections are provided for the power,
inputs from flow elements and outputs.

Power

The 155 Jr/A/B units have transformer power supplies requiring either 115/230
VAC +/- 10%, 50/60 Hz 1 phase power. You select the 115 VAC or 230 VAC
power connections via soldered jumper connections. Fusing is sized for either
voltage including lighting surges. See the field wiring diagram for the fuse rating.

The 155-C2/E2/RM2 units have auto selecting switching power supplies and can
accept any input from 85 to 260 VAC, 50 to 60 VAC, 1 phase power. The C2
uses a 250 VA power rating and the E2/RM2 use a 500 VA rating power
connection.

Flow Element and Output Wiring

The flow element wiring, 4-20 mA inputs/outputs, alarms are defined on the field
wiring diagrams. All field wiring must be in conduits and grounded or use
shielded cable and have water seals at all electronics to prevent damage.

The field wiring diagrams for each model are as indicated in this table:

Document # Description

340155-29 155Jr field wiring diagram

340155-44 155A field wiring diagram

340155-45 155B field wiring diagram

340155-50 155Jr-DC field wiring diagram

340155-55 155C-2/E-2/RM2 field wiring diagram

340155-57 155C-2/E-2/RM2 field wiring diagram with pulsed totalizer
output
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Return Shipment

RMA (Return Material Authorization) Number

If you believe your unit is not working properly, contact the Kurz Customer
Service Department at: (831) 646-5911 or send E-mail to service@kurz-
instruments.com. Please have the following information ready to give to the Kurz
Customer Service Representative :

. Defective unit's model number and serial number,

. Detailed description of application and type of environment unit is being
used in,

. Detailed description of perceived problem,

. Type of gas, Flow range, and standard conditions unit is to be

recalibrated at,

. Any special QA requirements (nuclear or military application, oxygen
service, special calibration or certification etc),

. Technical contact's name and phone number,
. Billing contact’'s name and phone number,
. Complete shipping address,

Complete billing address.

You will then be issued an RMA number. Kurz personnel will refuse to accept
return material shipments if an RMA number is not visible on the outside
surface of the shipping container.

Cleaning of Material to be Returned

Thoroughly clean all material to be returned to Kurz. Because we serve a
diverse customer base, there is a risk of receiving contaminated returned
material from our customers. When uncleaned material is received at Kurz,
the customer will be contacted to arrange at their expense for the material
to be picked up from Kurz and cleaned before Kurz personnel handle the
equipment.
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Shipping Material to be Returned

Securely package cleaned material (When uncleaned material is received at
Kurz, the customer will be contacted to arrange at their expense for the
material to be picked up from Kurz and cleaned before Kurz personnel
handle the equipment) along with a packing slip referencing the RMA number,
model number and serial number in a sturdy container with the return address
and RMA number clearly marked on the outside surface of the container. Kurz
personnel will refuse to accept return material shipments if an RMA
number is not visible on the outside surface of the shipping container.

Ship pre-paid to the following address:

KURZ INSTRUMENTS INC
CUSTOMER SERVICE DEPT
2411 GARDEN RD
MONTEREY CA 93940-5394
USA
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Glossary

CORRECTION FACTOR: For insertion flow transmitters this is a number typically
between 0.7 and 1.0 needed to convert a point velocity reading to the true duct
average. This number is velocity or flow rate dependent. It can also be used to
trim an in-line flow transmitter but the numbers are much closer to unity since the
velocity profile information is built into the calibration.

DEGC: Degrees Celsius.

DEGF: Degrees Fahrenheit.

DISPLAY MODE: The set of display menus for viewing the METER readings.
EXECUTIVE MODE: This is the menu-state the flow meter starts in. You branch to

Display Mode, Program Mode or can view the METER summaries from their
scroll.

KGH: KiloGrams-per-Hour

LCD: Liquid Crystal Display. A 2-line by 16-character, display is available for the
Series 155.

L/D: This is the Length to Diameter ratio in a pipe or duct between two locations. This
non dimensional parameter is a comparative metric used to measure the distance
between a flow disturbance and a measurement point. Both upstream, and
downstream values are needed to quantify an installation.

MASS FLOW: Mass per unit time (i.e. Kg/s). This is the standard volumetric flow
multiplied by the standard density.

MENU-STATE: A viewing or display screen of the LCD. See drawing DCN 340155-26
in Appendix A for a comprehensive listing of the menu-states.

MENU SCREEN: Any screen where data is presented or can be changed. Menu screens
are found within or under the menu categories.

MENU CATEGORY: The top level screens within program or display mode are menu
categories.

METER: A virtual single task device which measures an engineering value and may
totalize its rate.

PARSE: This is the text processing algorithm required to separate data values from a
string of data.
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PPH: Pounds-per-Hour.
PPM: Pounds-per-Minute.
PROFILE: See Velocity Profile.

PROGRAM MODE: The set of display menus for programming or configuring the
METER.

PSIA: Pounds per Square Inch, Absolute pressure reference.

REBOOT: When a computer restarts there is a delay from the power on until it is
operating normally. During this time it is loading its programs, doing some
testing and initializing things. Its output will not update until this completes.

SCFH: Standard Cubic Feet-per-Hour.

SCFM: Standard Cubic Feet-per-Minute.

SCMH: Standard Cubic Meters-per-Hour.

SCMM: Standard Cubic Meters-per-Minute

SCMS: Standard Cubic Meters-per-Second

SFPM: Standard Feet-per-Minute.

SMPS: Standard Meters-per-Second.

STANDARD VOLUMETRIC FLOW: is the pv product multiplied by an area (like a
pipe cross section), normalized to a standard density.

Standard Volumetric Flow = Area x (Standard Velocity)
= ApV/ps

Where p is the actual density, v is the actual velocity and ps is the standard gas
density and A is the area.

STANDARD VELOCITY: is the pv product normalized to a standard density.
Standard Velocity = pv/ps with units of velocity

Where p is the actual density, v is the actual velocity and ps is the standard gas
density. For air this is 0.07387 Ib/ft® at 25 °C and 29.92 in Hg.
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VTM: Velocity Temperature Mapping. This is a calibration method where data at several
temperatures are loaded into the flow meter. Flow signal linearization and then
interpolation between the different temperature data sets are performed. This
method is a second order correction to the sensors response and provides a more
accurate temperature compensated flow measurement.

VELOCITY PROFILE: Due to drag and viscous fluid flow, the velocity in a duct tends
to be its highest in the center and goes to zero at the duct walls. This shape is
bullet nose at low velocities known as laminar, and flattens out at the higher more
turbulent flow rates. A velocity dependent correction factor is measured based on
an in-situ calibration to accurately convert the sensors velocity reading to the true
average for computing flow or mass flow.
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Appendix A

Product Brochure

367001 Series 155 Brochure
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SERIES 155

DESCRIPTION

Known as ADAM", these
“Smart” Mass Flow Com-
puters are state-of-the-art,
microprocessor-based, ver-
satile system transmitters.
The various models operate
one or more Kurz Mass Flow
Elements including Series
410,452, 454FT, 502, 504FT,
510,532,522-UHP, 542,
K-BAR 16, K-BAR 24, K-BAR
2000, the Series 1K-4200
Isokinetic Sampling Systems
and the Series 730 Electric
Rotary Ramp Control Valves.
The Series 155 integrates the
functions of flow and tem-
perature measurement,

flow totalization, alarms,
data acquisition, input/output
calibration and closed loop
flow control.

Models are available to
operate up to 22 separate
mass flow or temperature
elements. A METER may be
defined to represent the out-
put of a mass flow element or
the average value of several
mass flow or temperature
elements such as the K-BAR
24 Multi-Point Insertion Mass
Flow Elements. The smaller
Model 155’s have two analog
4-20 mA outputs; the larger
models support up to eight
4-20 mA outputs. All Models
include a convenient 2 line, 16
character LCD display and 20
button keypad to display the
measurements, input all cali-
bration and set-up data, and
perform input/output calibra-
tion of each input and each
analog output. In addition,
each Model has a RS-232C
communication port which
allows an IBM compatible PC
to be used to “ECHO” the
keypad functions. Several
models may be configured for
dual redundancy. Get the
best—Get Kurz!

MASS FLOW COMPUTERS

KEY FEATURES

>

>

>

Easy-to-use menu for display and set-up with
HELP screens.

Two-line 16 character Liquid Crystal Display (LCD).
20 button keypad (built-in terminal).
24 hour clock/calendar, year 2000 compliant.

Up to 22 sensor inputs; mass flow rate, temperature
and 4-20 mA reference inputs.

Ability to group one or more inputs as a METER
and to define a METER as the sum/difference of
other METERS, up to a maximum of 16 METERS.

Up to eight 4-20 mA outputs.
Up to eight 5-amp alarm relays.

English or Metric units (SFPM, SCFM, SCFH, PPH, °F;
SMPS, SCMM, SCMH, KGH,°C).

Multi-point calibration factor for each METER.
User-entered METER 1.D. number and flow area.

Automatic sensor out-of-tolerance indication, alarm
and re-averaging for multi-point flow elements.

Easy input/output calibration—all digital—no pots!

Lagrangian polynomial calibration data interpolation
for maximum accuracy.

User-selectable digital filtering for all input channels.
Operating temperatures range -25°C to 60°C.
Built-in flow totalizers and elapsed time.
Non-Incendive Approval on all models.

Paper tape printer.

Technician and user access codes for security.

Echo type RS-232C communication port for
terminal operation and setup.

Optional NEMA 4, NEMA 4X, NEMA 7 and 19" EIA
rack enclosures.

Configuration Upload/Download software using
IBM-compatible computers.

Meets all the requirements for 40CFR 75, stack flow
monitors (EPA Title IV) including flow interference
and daily Drift Check (except 155Jr).

Velocity/Temperature/Mapping (VTM) for wide
ranging, process temperature and velocity.

Identical software menus for all Models.
Built-in field calibrators for all Models.

Optional RS-232C data port on all models; RS-485
on 155C-2, 155€-2 and 155E-RM2.

Choice of using optically isolated loop-powered or
self-powered 4-20 mA outputs.

Optional mass flow control of up to 4 separate
In-Line Mass Flow Elements.

Optional automatic isokinetic particulate sampling
of up to four sample streams.

Optional “Flow Perfect” sensor array configuration
correction factor with “Kick-Out Count” for
multi-point averaging configurations.

EMI Approvals: CE compliance.
Optional pulsed flow totalizer outputs.

Optional redundant configuration using two
Series155 Mass Flow Computers.

Kurz Instruments, Inc.= 2411 Garden Road, Monterey, CA 93940 = Tel 800-424-7356
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SERIES 155 MASS FLOW COMPUTERS

ORDERING INFORMATION

SERIES 155 NOMENCLATURE TABLE 3:
o — Description SERIES 155 FEATURES AND OPTIONS
Input Current inputs to the Series 155 representing Kurz mass flow, temperature gallz'gA gg\z
Channel | and flow control reference inputs. Input channels are labeled A, B... Opt. | Optional Drift Control | Redundant
- ] . . . I Model Input | Alarm | PaperTape | Check Loops Config.
Flow A unique configuration correction software algorithm for Insertion ;

Perfect® | Mass Flow Elements that is used with velocity arrays. Flow Perfect auto- Number | Power | Relays Printer (Note1) | (Note2) | (Note3)
matically corrects for velocity sensors that are “kicked-out” of the average 155)r AC 4 NA NA 1 OPT
because readings are out-of-tolerance. Flow Perfect requires that field
calibration data for each velocity sensor be entered in the Series 155. 1550 bc 4 NA NA 12 il

METER | A METER may be Mass Flow Meter, Temperature Meter, a reference 1554 AC 4 NA STD 12 il
Mass Flow Meter representing a flow control set-point, or a Mass Flow 155A DC 4 NA STD 12 OPT
Meter representing the sum and/or difference of several Mass Flow
Meters. A METER can be assigned an |.D., area, correction factors, 1558 AC 4 NA STD 12 OPT
outputs, alarms, etc. 155B-RM | AC 4 OPT STD 12 OPT

155B-RM DC 4 OPT STD 12 OPT
TABLE I:

SERIES 155 INPUT/OUTPUT/POWER CAPABILITIES 155C-2 | AC 8 NA STD 24 il
Input Number | Optional Maximum Current (mA) 155C-2 DC 8 NA STD 24 OPT
Model Power of Input | Analog Max. 155E-2 AC 8 NA STD 24 OPT

Number | (Note 1) | Channels| Outputs | Meter | 40°C | 50°C 60°C
155C-RM2 | AC 8 OPT STD 24 OPT

155lr AC 2 1,2 4 625 | 575 525

155C-RM2| DC 8 OPT STD 24 OPT

1550 DC 6 12 8 3,000 | 3,000 | 3,000
155E-RM2 | AC 8 OPT STD 24 OPT

155A AC 6 12 8 1,725 1625 | 1525

Note I: This Feature has been designed primarily for use with one Mass Flow Meter such as the

155A bC 6 12 8 3,000 | 3000 | 3,00 average of several K-BAR 24 Mass Flow Elements, the average of several Single-Point Insertion

1558 AC 6 12 3 3400 | 3200 | 3000 Mass Flow Elements or a single In-Line Mass Flow Element. If an acknowledgment relay is desired,

one additional input channel, alarm relay and METER is required.
1558RM | AC 6 12 8 3,400 | 3200 | 3,000 Note 2: When a Kurz In-Line Mass Flow Element is used with a Series 730 Control Valve and an
155B-RM DC 6 12 8 3000 | 3000 | 3000 isolated external set-point reference (4-20 mA) is supplied, one 4-20 mA input channel and one
' ' ' ' METER must be allocated for each control loop.
155C-2 AC 22 124,68 16 6,000 | 5500 | 4550 Note 3: The customer must specify a Redundancy Kit (see 155 Accessories).
155E-2 AC 22 12468 16 |11,000 | 11,000 | 11,000 ENCLOSURE DESCRIPTION, SAFETY APPROVAL (Note I)
: Model Parent
155C-RM2 AC 2 12468 16 6,000 5,500 4500 Number | Number | Enclosure Description Safety Approval
155C-RM2 bC 2 12468 16 11,000 | 11,000 | 11,000 155]r 750101 NEMA 4X Fiberglass ExnC IIT4 (CI.1, Div. 2,
155E-RM2 AC 22 124638 16 [11,000 | 11,000 | 11,000 (Note 2) GPS. A,B,C,D,T4);CSA
Note I: When sizing the external 24 VDC power supply, add 500 mA to the required total 155)-ExW | 750105 | NEMA 4/7,Aluminum Cl.I,Div.1,GPS.B,C,D
Sensor current. with window
155A 750206 | NEMA 4X Fiberglass ExnC IIT4 (CI.1, Div. 2,
TABLE 2: (Note 2) GPS. A, B, C, D,T4); CSA
SERIES 155 AND MASS FLOW ELEMENT SELECTION CHART
. 155A-EXW | 750208 NEMA 4/7, Aluminum Cl.I,Div.1,GPS.B,C,D
Number of [ Number of | Maximum with window
Number of 4-20 mA 4-20 mA Sensor
Mass Flow | Sensor | Loop-powered|  Flow Temp. Current 1558 750235 | NEMA 4X Fiberglass ExnC I T4 (CL.1, Div. 2
Models Type | Flow Channels| Channels | Channels (MA) (Note 2) GPS. A, B, C,D,T4); CSA
452,K-BAR 24, | FD-MT 1 0 0 500 155B-RM | 750237 | Rack-Mount, 19" EIA ExnC II'T4 (Cl.I, Div.2
542, FD-HHT (Note 2) GPS. A,B,C,D,T4);CSA
502-40 thru-96, - -
155C-2 750257 | NEMA 4 painted steel ExnC II'T4 (CL.I, Div.2
454FT, FD-MT 0 1 1 500 (Note 2) GPS. A,B,C,D,T4);CSA
504FT-40 thru-96 |FD-HHT - -
K-BAR 2000 155C-RM2 | 750258 | NEMA 4 painted steel ExnC IIT4 (CI.L, Div.2
(Note 2) GPS. A,B,C,D,T4);CSA
452T,542T, FDT-MT 1 0 1 520 - -
K-BAR 24 FDTHHT 155E-2 750272 | NEMA 4 painted steel ExnC IIT4 (CI.L, Div.2
(Note 2) GPS. A,B,C,D, T4);CSA
502-6A thru-32 MD 1 0 0 400 )
522 532 K-BARL6 155E-RM2 | 750278 Rack-Mount, 19" EIA ExnC ICT4 (CI.L, Div.2
— (Note 2) GPS. A,B,C,D,T4);CSA
504FT-6A thru-32 | MD 0 1 1 400 ) ) )
Note I: Refer to the outline drawings of the Series 155 Mass Flow Computer brochure for
410,510 CD 1 0 0 250 dimensions, net wt., and shipping wt. etc. All models have CE Compliance.

Note 2: LCD/Keypad is mounted on cover, with weatherproof, flexible polycarbonate overlay.
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SERIES 155 MASS FLOW COMPUTERS

PART NUMBER GENERATION PROCEDURE FEATURE 3: ALARM RELAYS
With the selected Parent Number, specify the entire Part Number by selecting an Option CONTROL DRIVERS, PULSED OUTPUT§ (Continued)

for each Feature as shown in the example below. - -
Option Description (Note 1)
750101 mn mn EE mn mn EII] BE mn EII] mm mn 08 Eight alarm relays, two flow control drivers for Kurz 730 control valves;
Parent Number FI F2 F3 F4 F5 F6 F7 F8 F9 FIO FII Models 155C-2, 155C-RM2, 155E-2, 155E-RM2.
09 Four alarm relays, two flow control drivers for Kurz 730 control valves;
SUMMARY OF FEATURES Models 155)r (DC), 155A, 155B, 155B-RM.
Feature Feature Description 10 Eight alarm relays, four flow control drivers for Kurz 730 control valves;
1 Number of 4-20 mA Outputs Models 155C-2, 155C-RM2, 155E-2, 155E-RM2.
2 Number of 0-5VDC Analog Outputs 11 Eight alarm relays, two flow control drivers with analog control signal for
) driving variable speed motors and position-input vanes and dampers,

3 Alarm Relays, Flow Control Drivers, Pulsed Outputs and valves 0-10VDC up to 20 mADC output. Models 155C-2, 155C-RM2,

4 Built-in Calibrators 155E-2 and 155E-RM2.

5 Input Power 12 Four alarm relays, two pulsed flow totalizer outputs, Models 155Ir, 155A,

. — 155B, 155B-RM
6 Terminal Communication and Data Ports
- - 13 Four alarm relays, one flow control driver, and two pulsed flow totalizer

7 Printer Option outputs; Models 155Ir, 155A, 1558, 155B-RM.

8 Series 155 Software Version/Chip Set 14 | Eight alarm relays, eight pulsed flow totalizer outputs; Model 155C-2,

9 Number of Loop-Powered Mass Flow Sensor Input Channels 155C-RM2, 155E-2, 155E-RM2.

10 Number of 4-20 mA Mass Flow, Temperature or Reference Input 15 Eight alarm relays, two flow control drivers, four pulsed flow totalizer

Channels outputs; Models 155C-2, 155C-RM2, 155E-2, 155E-RM2.

11 Number of METERS Note I: When alarm or alarm relays are ordered the 4th (Models 1551r, 155A, 1558, 155B-RM)
or 8th (Models 155C-2, 155C-RM2, 155E-2, 155E-RM2) alarm relay is automatically reserved for
the Global Sensor “Kick-Out” feature.

FEATURE |: NUMBER OF 4-20 mA OUTPUTS
) Number of o FEATURE 4: BUILT-IN CALIBRATORS
Option | Outputs Models Description Option Description
88 0 Al No 4-20mA Outputs 04 Built-in Electronic Calibrator. All versions of Model 155r.
04 1 Al 06 Built-in Variable input (0-5VDC) Electronic Calibrator with externally
05 2 All Loop-powered AC/DC activated Flow Drift Check Circuit. User to initiate “zero” and “span” timing
isolated, or self-powered AC non-isolated, cycles by providing a contract closure for “zero” and one for “span”. Includes
06 4 155C-2, user selected. ability to set one or two alarm relays to provide acknowledgement that
155C-RM2, “zero/span” Drift Check Circuit is operative (requires one additional relay,
o 6 155E-2, METER and input channel). Meets EPA requirements for flow monitors.
08 8 155E-RM2 Models 155A, 155B, 155B-RM, 155C-2, 155C-RM2, 155E-2, 155E-RM2 only.
FEATURE 2:0-5VDC ANALOG OUTPUTS (NOTE I) FEATURE 5: INPUT POWER
Option | Number of Outputs Description Option Description
88 0 01 115VAC 50/60 Hz; all Models.
01 1 ALL 02 | 230VAC 50/60 Hz;all Models.
8421 i 03 Isolated, 24 VDC, Models 155Jr, 155A, 155B-RM, 155C-2, 155C-RM2,
06 6 155C-2, 155C-RM2, 155E-2, 155E-RM2
08 8 FEATURE 6: TERMINAL COMMUNICATION
AND DATA PORTS

Note I: The number of analog 0-5VDC outputs must be equal to or the number of 4-20 mA

) Option Description
outputs selected in Feature 1.

88 RS-232C terminal communication port; echoes display/keypad and allows

FEATURE 3: ALARM RELAYS, use of a computer terminal for programming, all Models.
CONTROL DRIVERS, PULSED OUTPUTS 01 | RS-232C data port with standard output format and RS-232C terminal
Option Description (Note 1) communication port as described above. Protocol furnished. All Models.

This option must be ordered if a printer is ordered (Feature 7).

88 No alarms, relays, or control driver outputs; all Models.
05 | Four alarm relays, (5 A 24VACVDC); Models 155ir, 155A, 1558, 1558-RM. 03 | RS-485 data port with standard output format and RS-232C Terminal
communication port as described above. Protocol furnished.

06 Eight alarm relays (5 A. 24 VAC/VDC); Models 155C-2, 155C-RM2, 155E-2, Models 155C-2, 155C-RM2, 155E-2 and 155E-RM2 only.
155E-RM2.

07 Four alarm relays, (5 A. 24 VAC/VDC), one flow control driver for
Kurz 730 control valve; Models 155lr, 155A, 155B, 155B-RM.
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SERIES 155 MASS FLOW COMPUTERS

FEATURE 7: PRINTER OPTION

Option Description

SERIES 155 ACCESSORIES (Continued)

Part Number Description

88 No printer.

05 Paper Tape Printer, requires that Feature 6, Option 01 (RS-232C Data Port)
must also be ordered. The printer is mounted on the front panel.
Models 155B-RM, 155C-RM2 and 155E-RM2.

FEATURE 8: SOFTWARE VERSION/CHIP SET

Option Description

01 Current software, includes Flow Control,VTM; English units.

11 Current software, includes Flow Control, VTM; Metric units.

02 Current software, includes Flow Control,VTM;“Flow Perfect” Multi-Point
Array Correction Factor with “Kick-out Count”; English units.

12 Current software, includes Flow Control,VTM;“Flow Perfect” Multi-Point
Array Correction Factor with “Kick-out Count”; Metric units.

FEATURE 9: NUMBER OF LOOP-POWERED MASS FLOW
SENSOR INPUT CHANNELS

Description

Enter the number of input channels required for the loop-powered mass flow sensors
being used with a Series 155. Enter two (2) digits. See Table 1 for the maximum num-
ber of input channels for each Model and the power supply current capability. Also see
Table 2.

FEATURE 10:
NUMBER OF 4-20 mA INPUT CHANNELS

Description

Enter the number of input channels required for the 4-20 mA mass flow, temperature
or reference inputs. Enter two (2) digits. (Enter 00 if no 4-20 mA inputs are required).
See Table 1 for the maximum number of input channels for each Model. These inputs
must be isolated from earth ground unless the Model 155 is used to supply

the power.

FEATURE | I: NUMBER OF METERS
Descriptions

Enter the total number of METERS required for the application. Enter two (2) digits.
See Table 1 for the maximum number of METERS for each Model.

SERIES 155 ACCESSORIES

Part Number Description

155-SW-350 | Current Upload/Download/Dump/Record current software program for
all Series 155's for use with IBM compatible PC 3.5" disk drive.
Note: One copy is included with each Series 155.

170098 Stainless Steel Identification Tag, maximum of 4 lines of 32 characters

each, 1.25" x 3", Specify information with order.

700185-01 | Model 185-4, RFI,EMI and Surge Protection Enclosure, for up to 5
two-wire circuits, NEMA 4 painted steel, 8"L x 6"W x 4"D.

700185-02 | Model 185-8, RFI,EMI and Surge Protection Enclosure, for up to 10
two-wire circuits, NEMA 4 painted steel, 8"L x 6"W x 4"D.

700185-03 | Model 185-20, RFI,EMI and Surge Protection Enclosure, for up to 20
two-wire circuits, NEMA 4 painted steel, 14"H x 12"W x 6"D.

700185-04 | Model 185-2 RFI,EMI and Surge Protection Enclosure for up to 2 two-
wire circuits. NEMA 4/7 painted aluminum, wall-mounted.

700011-01 | Rack Mounting Kit for one Model 155Jr Mass Flow Computer,
10.5"H x 19" EIA Panel.

700011-02 | Rack Mounting Kit for two Model 155Jr Mass Flow Computers,
10.5"H x 19" EIA Panel.

700012-02 | Dual Mass Flow Computer Redundancy Kit, includes Remote Flow
Element Terminal Junction Box, cables, conduit, and conduit fittings.
Enclosure must be located within two feet of Mass Flow Computers.

Models 155C-2, 155C-RM2, 155E-2 and 155E-RM2. AC or DC input power

Dual Mass Flow Computer Redundancy Kit, for Models 155Jr, 155A and
155B-RM. AC or DC input power.

700012-04

ORDERING INFORMATION
Using the Series 155 Part Number/Order Sheet:

u Enter the complete Series 155 Part Number (Section A).
B Enter the accessories Part Numbers.
Fill out the configuration chart (Section B).

u Contact the Kurz Representative or the Kurz Factory to place the order or
to obtain additional information.

SHPECIRICATIONS

Input Channels:
18.2 bit resolution
0to 5VDC, 13.2 hit accuracy, +30 ppm/°C

Analog Outputs:
Resolution and Accuracy: 12 bit
4-20 mA, Isolated (500 VAC or 707VDC),
7 to 50V compliance: at 24VDC Rmax = 850 Q
Non-isolated, Rmax. = 400 Q, +110 ppm/°C
0-5V: 250 Q min. load impedance +30 ppm/°C
Measurement Rate:
0.1 s/channel +0.2 S
Filter Time Constant:
0-3600 S
LCD Display Update:
Every 2 seconds
Serial Port Baud Rate:
9,600
Relays:
5A,24VAC/DC, sealed
Environment:
-25 to 60°C, 10 to 90% RH, noncondensing
Power:
115/230VAC + 10% 50/60 Hz; 24VDC + 10%
Safety Approvals:
Non-Incendive IEC 79-15,Ex nC 11 T4 (CI.1, Div. 2, GPS.A, B, C, D, T4); CSA;

EMI Approvals:
CE compliance: light industrial; (EN 50081-2) for emissions, heavy industrial
(EN 50082-2) for immunity and (EN 61000-4-5) for surges, all Models.

Kurz Instruments, Inc.= 241 | Garden Road, Monterey, CA 93940 = Tel 800-424-7356
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Kurz Instruments Inc.

The declaration of CE compliance and safety for the Series 155 read some thing like the
following text. A table of the actual documents has been provided for your reference. If
the actual certificate should be needed you can contact Kurz Instruments, Inc. for a copy.

Series 155 Declaration of Safety Compliance

In accordance with Directive 89/336/EEC for Industrial, Scientific and Medical
(ISM) equipment, all the Series 155 are CE compliant. All Mass Flow Computers
in the Series 155 have been designed and manufactured in accordance with the
EN 50081-1 light industrial, commercial and residential equipment emissions
standard and the EN 50082-2 heavy industrial equipment immunity standard. All
of the 155 Series have been designed and manufactured according to the
electrical safety principles embodied in the Low Voltage Directive (73/23/EEC
and 93/68/EEC) and uses good engineering practice where other aspects of
safety are concerned. All models exceed the low voltage directive by having a
non-incendive safety approval from CSA (Ex nA 1l T4).

Jerry Kurz December 1, 2000
President/Owner

Kurz Document # Description

430005 Declaration of CE compliance for 155Jr/Jr-Tr

430010 Declaration of CE compliance for 155A/B/B-RM

430021 Declaration of CE compliance for 155C-2/E-2/RM?2

430004 Non-incendive Safety approval (Ex nC 11 T4) for 155Jr from
KEMA

430022 Non-incendive Safety approval (Ex nC 11 T4) for 155Jr/Jr-Tr
from CSA

430019 Non-incendive Safety approval (Ex nC 11 T4) for 155A/B/B-RM
from CSA

430031 Non-incendive Safety approval (Ex nC 11 T4) for 155C-2/E-
2/RM2 from CSA

Series 155 Summary Guide 35 DCN: 360204-6.81 Rev. B
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Appendix C

Field Wiring Diagrams

340155-29 155Jr

340155-44 155A

340155-45 155B

340155-50 155Jr-DC

340155-55 155C-2/E-2/RM2 (two sheets)

340155-57 155C-2/E-2/RM2 with pulsed totalizer outputs

Series 155 Summary Guide 36 DCN: 360204-6.81 Rev. B
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/B\ RS-232 COMMUNICATIONS PORT P3 -9V TB5 - 2 (-) TB20-2 INPUT A (- EXT.
P4 +10V ™Y —1(+) O—SV} ANALOG T8B5—-1  INPUT B (+ EXT.
PIN CUSTOMER CONNECT T89 - 2 GND ouT 1 TB5-2  INPUT B (- EXT.
PG +12V TB10 — 1 (+) 0-5V ] ANALOG
NG 1 9PNTO 9PN 1P7 +15V TB10 — 2 GND OuT 2
TXD1 2 CABLE, STRAIGHT TPB GND REF (LEAD ON R1) B — 1 & CONNECT INPUT/OUTPUT SHIELDS
RXD1 3 THROUGH TP9 INPUT CAL. TB11 — 2 TO GROUND BUS BAR.
DR 4 TB12 — 1 ( 4-20mA OUT 1
6N | 5
12 — 2
(== o=
R E‘; A 3 4 gg - 12 14, W4 JUMPER REQUIRED TO CONNECT
s s 115VAC (STD) TB1S — 2 L 4 20mA 0uT 2 DC GND TO EARTH GND (E2).
/ F1 IS 0.3 AMP 3AG SLO-BLO TB14 — 2
/N RS-232 DATA OUTPUT PORT I(:KURZ PN 630055) gg - 12 } ALARM OUT 1
1 2 3 4 TB16_1}ALARMOUT2
PIN CUSTOMER CONNECT 230C (OPT. 1816 — 2
"I"l){[(J)O ; gAEII.,‘I!I TgTR?AI(F‘:II-INI' e AM?: oA, SLo-8L0 ¥g:}; - 12 :} ALARM OUT 3 UNLESS OTHERWSE SPECFED APPROVALS
, KURZ P/N 630054 -
o003 Tl (1URz PN 530054 1818 = 1 e oot mosos i b KURZ INSTRUMENTS, INC.
oo | s A SHUNT POSITION 1818 — 2 [ waomos_+ 1/15 oS —
e - 1193 55 W+ 1/16 WIRING DIAGRAM, HOOK—UP, 155 JR.
Do | 6 &) CHANNEL CALIBRATE 1819 — 2 (-) J PID # 750105 DECHALS AFPROVED_—[DATE
RISO | 7 ™20 - 1 (+) T \NpPUT A X + o B. LESKO |10/6/92
CTS0 —8 S OPERATE MODE TB20 — 2 (_)} 750104 XKoo xoum DWG. S| DWG. NO. _ REV.
N/C 9 750106, 750101 R e 340155-29 J
NEXT ASSEMBLY " D SCALE NONE [ sieEr 1 OF 1




8 | 7 6 5 4 3 2 1
= — . JE— — —_ — — _ — REVISIONS
;ggg 155A ENCLOSURE | N . SesereTon o | owo [ eme | o
3
gg;, RELAY CONTACTS PID DRIVERS H_| REORAWN & REVISED PER FCOF C47265 | Gr | (4% | JOS |-G
5¢
gggé RS—232 COMMUNICATIONS PORT EXTERNAL ZERO/SPAN CHECK
?Egs | & ' SAMPLE DIAGRAMS. 4—20mA CONNECTIONS
ez RS-232 DA UT PORT ERARN ’?'?‘T—% e ey
i? s 5-232 DATA QUTP! - UG oA WOTHER BOARG ASSY P/ 42047 BEV,__ 1554 CUSTOMER
E!Esi I TB1S TB16 TB17 TB1S =8 2 1521 TBZZ 4~20mA OUT | I
*Esg e & TBI1—1 (1B13-1 | OFTICALLY ISOLATED
T UOoooous 0-5V 0uT 1B, CUSTOMER POWERED
aEE TBIT TBI2 813 TB14 B11-2 (1813-2) i A
!;E Ty 0-5V CALIBRATE . @) ‘8“2""‘" | 2600 w
e +5.000V REF. ADIUST = et [Bl) 4, { A
LOOP SENSOR INPUTS ! J), g\ A
TB12-2 (1B14-2) TYPICAL
| /A Forom ANANAD I 0 | CUSTONER
TEST POINTS 2 00 P1 @@@ v | LOOP
| EXTERNAL 4-20mA INPUTS A3\ | l RESISTOR
wo|[TF4E] INPUT CHANNEL (F) glj:‘l:l e ——— 1
B3 o =
U21-PIN1_ SPAN B et cHAEL = oot 155A CUSTOMER
o ® 5
ADJUST 90% F.5. Bldo glﬂfg ANANARN _ I
U21-PIN7 ZERO o o_g INPUT CHANNEL (D) 8 g INPUT CHANNELS 155A POWERED
ADJUST 10% FS. = = 153 THRU TES T811-1 (1813-1) I oL
Bldj] MruT cvame () Bl AND FROM FLOW ELEMENT Wiz ey ) e | CUSTOMER
| VOLTAGE REF. FOR J8-9 <[ meur i 8y J T2 1823 THRU TB28 I ELECTRONICS 1 RESIS
= pie= € 18y Femn
e v "
| Bl Weur cme ) Bl 1= ——] | e ! <= o
] B12-2 (T814-2) | 00 = L
o Q) (] | e °
A B e = v |
~~— 5A 125V SLO-BLO PICO Il FUSE |
ZERO/SPA VERFY 155A CUSTOMER
| ED— TIE POINT CHASSIS | ! ISOLATED
i @ Q|G @) TO OC GND Y A | 4-20mA INPUT
— M\ e & 3G 0.75A 250V SLO-BLO FUSE | -
2 AMP 2 AMP t 250V SL0-8L0 FU 823 THRY 28-2 (-) [0 [
el 623 THRU 28-1 () O | I 4-2om
(o) o [T -—4c I '
(NEUTRAL) glof |[_Ji ~—ACC > Ac POWER IN
© © © (EARTH o) gld {CJ|-— enp
2 T g
I Wy Ez | /3\ eur comecrons (coN') A\ CHANNEL Kick 0UT ARM AN\ OPTIONAL CONNECTIONS (CON'T)
TB4-1 INPUT B, 2509 OR 50 CSR IS THE LAST ALARM IN THE
l \_ i TB24—1 INPUT B, 250QOR 5QCSR | INPUT CONFICURATION T 2 Yo s
PRE-WIRED Ei“;z %':DVDC CHANNEL. (B) . L s ot 4
/A BY KURZ ~2+ /N OPTIONAL CONNECTIONS Toig -2 J
- —5v) ANALOG 3 PID #t
EART” GND STUD TB5-1 INPUT C, 2500 0R 50 CSR LR R et v L S X % b 2
TB25-1 INPUT €, 250 NOR 50 CSR INPUT TBI0 - 1 (3) 0-5v } A0S a0 -
JUMPERS TB25-2 GND CHANNEL (C) TB10 - 2 GND ot 2 TB21 — + CONTACT POLE Y somy
T85~2 +24 VOC %}: - ;g;zlﬁ*.VDC} TB21 - 2 OC GND
—_— — — — — — — — —_—— — _— — - 4=20mA OUT 1 TB22 - 1 CONTACT POLE 7ERO
TB6—1 INPUT D, 2500 0R 50 CSR L ;@Lg } W zowo )
] TB26-1 INPUT D, 250 10R 5% CSR INPUT TB13 - 1 (4)15 v
NOTES: (UNLESS OTHERWISE SPECIFIED). L CHANEL (0) B2 }‘_mwz
1. THS WRING DIAGRAM IS USED IN CONJUNCTION WITH /8N ' gs_23) paTA QUTPUT PORT /2\ CAUBRATION TEST FONTS. /AN WAXMUM LOOP SERIES RESISTOR VALUE=500 0. TH6=2 +24 VDC T4 - 200
PARENT NUMBER 750206, 750207 & 750208. gg Eé}?m) TB7-1 INPUT E, 250 QOR 50 CSR g:g ~ ; }W our 1
2. REF. DESIGNATORS AND PIN NUMBERS ARE FOR PN CUSTOMER CONNECT CONNECT WPUT/OUTRUT SHELDS To_ CONDUT T827-1 INPUT E, 250 Q0R SQCSR L INPUT 816 - 1
REF. ONLY, AND MAY NOT APPEAR ON COMPONENTS NS 1 8 PNTOS PIN . Wi & HUB FITINGS Aﬁo T0 EARTH GND (E2). TTg?;ZEZJerI:DVDc CHANNEL (£) L Y TR ¢
D0 2 CABLE, STRAIGHT ===
{lls T0 50 VOC.
s%(RDO i THROUGH 1 2 3 4 ‘gg é:gpfg EEF?#:RE%DT?E?NNECT TB&-1 INPUT E, 250 20R 5 CSR
N oD | 5 115VAC (STO.} - TB28-1 INPUT E, 250 QOR 5 0 CSR INPUT
RS-232 COMMUNICATIONS PORT DCDO 6 W1 14 MINIMUM WIRE SIZE: 18 GA. T828-2 GND CHANNEL (F)
RTSO | 7 56— 0 {EXCEPT SENSOR INPUT WIRES. SELECT CABLE LENGTH TBa8-2 +24 VDC
PIN  CUSTOMER CONNECT crs0 -3 12 3 4 AND WIRE GAGE SO THAT THE LOOP RESISTANCE
NG 1 S PNTO9PIN NG 9 230VAC (OPT.) DOES NOT EXCEED 4.0 OHMS W/ K-BAR-24 (REFER TO MANUAL)
™0 2 CABLE, SIRAIGHT SMALLER GAGE FOR THE SERIES MFT PRODUCT LINE LSS ORERWSE SPECRIED APPROVALS
ROt 3 THROUGH /8\ Test pawrs /5N JUKPER LOCATION WHEN NOT USED. SEE MANUAL (K-BAR-2000. 454, 504, ETC)) DS MEN RO | KURZ INSTRUMENTS, INC.
DIR 4 TP1 5.00 REF & D G.FOSTER, |11/3/07
NPUT_CONNECTIONS
2 L s oy A, 1 povme, s couezin TB1 WU A, 2500 0% 506 Comra cSe7|  MOCEL 155 W/ MODEL S0
. - Il DECMALS DA
AL gl RESISTORS ARE REQUIREQ FOR EACH CHANNEL USED. TB23-1 INPUT A, 250 ROR 50 CSR INPUT Y R Leitar V67 FIELD WIRING DIAGRAM
NG 9 TP6 N/A {250 OHM FOR K-BAR2000 & SERIES MFT PRODUCT LINES) %§3;2+02'10VD o CHANNEL (A) WA W F oom oW S [oWe WL 3401a5 22 I =
| ! = ORIG, RELEASE
TP7 +15V (5 OHM FOR K-BAR-24, MODELS 452, 502, ETC.) HEXT ASSEMELY 3716795 D e NONE [seer 171




Eggg 155B_ENCLOSURE | @ ﬁ - - § - - - REnSNS
REV. BESCRIPTION a8y CHKD APRVD DATE
gs;’ /A RELAY CONTACTS PID DRIVERS H_| REDRAWN & REVISED PER ECOF C#7265 | GF A,
F
gésgé RS~232 COMMUNICATIONS PORT — EXTERNAL ZERO/SPAN CHECK
g SAMPLE DIAGRAMS, 4—20mA CONNECTIONS
gggg | Rs-232 pama oueur PORT imimiAmissI T EHTY [TFTT] o e e s 4o i I
- — M
£ 5 gooann gooa qugl e s - ok our 155A CUSTOMER
: i I = TBIS TRIF TBIA T8z0 B | l
g%,ég EEIEEItEs /A N | OPTCALLY ISOLATED
éégi 00og 0-5v our =1 B CUSTOMER POWERED
Sg*g _ﬁ/ /N o2 (g, | A&
X +5.000V REF. ADJUST 0-5V CALBRATE I @—) @512?-"1“ mi-t) ! Y i
LOOP SENSOR INPUTS i ‘gvvv é\
| A .53 | mrimed, | o0 e
TEST POINTS 2 ©© TP1 @@@ v | LOOP
| P4 00 TP3 EXTERNAL 4-20ma INPUTS A3\ | \ RESISTOR
@ W7 . g INPUT CHANNEL {F) = g/ t———
- B B =
ggjuslf‘rlNgloéPég' B g INPUT CHANNEL (E) g S /_a ﬁ 3 II]I][IE]I]. 135A CUSTOMER
- — I
U21-PIN7 ZERO Elﬂjg wror cuanes @) 81T INPUT CHANNELS . 155A POWERED
ADVUST 10% F.S. = = T83 THRU T8 TBH1-1 (1B13-1) |
VOLTAGE REF. FOR J8-9 == = = FROM FLOW ELEMENT TBI1-2 (TB13-2) wer | ylfschgrLaER
| . Eo-—g KPUT CHANNEL (8) énig 823 THRU TB28 [ ELECTRONICS @ 1S 20mn ' 'R'oEgl%TOR
| Eﬂ g INPUT CHANNEL {A) g&g - all TB12-1 (TBH-‘)@ | Vo)
- +
(I 812-2 (T814-2) I == > -5
o™ A FB FC v }
~— 5A 125V SLO-BLO PICO Il FUSE . |
ZERO/SPAN VERIFY
— OPTION SHUNT I:E E 155A CUSTOMER
=+
| f — ;D» TIE POINT CHASSIS i
FREEE 0 1 | 4-30mA INPUT
l // @ ® O _ | AN —
"\ —e T +—— 346 0.75A 250V SLO-BLO FUSE | | -
LEXAN IN ULATOR - mozs i 28-2 () [ff 1) | '
(HOT) ] e ‘:\c TBZ3 THRU 28-1 (+) —3 =20k
2 - | +
@ o W (NEUTRAL) glof ([ ][ ~—ACC } ac POWER N
® ® @ (EARTH GND) glel [[]| ~— cND
R ] . e | [a"¥]
£2 INPUT CONNECTIONS (CON'T.)
| Wl ) I VAN N A\ CHANNEL KICK OUT AARM /P OPTIONAL GONNECTIONS (CON'T)
@) TB4-1 INPUT B, 2500 0R 5Q CSR 15 THE LAST ALARM IN THE
f | TB24—1 INPUT B, 250 10R 50Q CSR INPUT 817 -1
- ' CONFIGURATION, TB17 - 2 J AR T 3
PRE-WIRED TB24-2 GND CHANNEL (8) 18 - 3
EN BY KURZ TB4-2 +24 VOC /PN, OPTIONAL CONNECTIONS 18 - 2 }‘L s ot +
- - AWI.OG - - PID #
TO TRANSFORMER /N EARTH GND STUD TBS—1 INPUT C, 2500 OR 50 CSR T -1 5"} L N ot
TB25-1 INPUT C, 250 10R 5QCSR INPUT 1810 - 1 (+) 0-5V TB20 - 2 (- }rop
JUMPERS TB25—2 GND CHANNEL (C) TB10 - 2 GND TB21 ~ 1 CONTACT POLE
TB5—2 +24 VDC T - 1 (815 VDC} T2 - 200 O | P
_ _ N —_ — - oA our 1 TBZZ - 1 CONTACT POLE Y oo
TB6-1 INPUT D, 2500 OR 5@ CSR L4 ;ﬁﬁ}, w2 l2man
NOTES: (UNLESS OTHERWISE SPECIFIED). Tngg‘; Igr':gT D, 250 NCR 5QCSR CHKT‘J%.IF. © g:g - ; g%lfs \iDC}
- - * 4=20mA OUT 2
B6—2 +24 VDO TB14 - 1 A02 (-
1. THS WRING DIAGRAM 1S USED IN CONJUNCTION WITH /5\ RS-232 DATA OUTPUT PORT /7\ CAUBRATION TEST PONTS. /AN MAXINUN LOOP SERES RESISTOR VALUE=5000. TB14 ~ 2 GND
' P8 EEI%B) TB7-1 INPUT E, 250 10R 50 CSR B - 1Y ot 1
2. REF. DESIGNATORS AND PIN NUMBERS ARE FOR PN CUSTOMER CONNECT A\ CONNECT INPUT/OUTPUT SHELDS TO CONDUT T827-1 INPUT E, 250 QOR 50 CSR INPUT TBI5 - 2
- 616 - 1
REF. ONLY, AND MAY NOT APPEAR ON COMPONENTS NC 1 9PNTOIPK /N w HUB FITTINGS AND TO EARTH GND (E2), 1B27-2 MO e CHANNEL (E) T - Jwanour2
A‘f’ T0 50 VOC. &%% § mRodcl-Slm o '3, 2: — & W4 JUMPER REQUIRED TO CONMECT
OR —4 3 4 DC GND TO EARTH GND (2). TB8—1 INPUT E, 250 ROR 50 CSR
& RS-237 COMMUNICATIONS. PORT o | 5 TISVAC (STD.) TB28-1 INPUT €, 250 QOR 50CSR INPUT
0o | 6 bl 14 MINIMUM WIRE SIZE: 18 GA. 1828~-2 GND CHANNEL (F)
PN CUSTOMER CONNECT oo Leg ‘%ﬁﬁi&& S0 Tl THE L0 RESSEANGE TR AR e
N/C 1 QPINTO 9 PN N/C 9 230VAC (OPT.) DOES NOT EXCEED 4.0 OHMS W/ K—BAR-24 (REFER TO MANUAL)
TNO1 2 CABLE, STRAGHT SMALLER GAGE FOR THE SERIES MFT PRODUCT LINE WES o eE pr—
ROT 3 TirodoH AN ﬁ;’g&% /3N JUNFER LOCATON WHEN NOT USED. SEE NANUAL (K~BAR-2000. 454, 504, ETC,) e LLLE TR 5y T KURZ INSTRUMENTS, INC.
: RURNKES GFOSTER _|11/3/07
INPUT_CONNECTIONS
s [ 72 i N —— 7N T B o7|  MODEL 1558 W/ MODEL 90
bR 8 1 1o 10 LOOP SENSOR INPUTS. CURRENT SENSE T83-1 INPUT A, 2502 OR 5Q CSR DEGHAS '3 FIELD WIRING DIAGRAM
as g P5 —5v RESISTORS ARE REQUIRED FOR EACH CHANNEL USED. TB23-1 INPUT A, 250 QOR 50 CSR INPUT ! 07
NC8 Teg N{gv (250 OHM FOR K-BAR2000 & SERIES MFT PRODUCT LINES) o252 9% e CHANNEL (4) W/ XX E o OV ST |owe Ko 340155-45 I T
+ o= - - ORIG. RELEASE DATE
| (5 OHM FOR K-BAR-24, MODELS 452, 502, ETC.) | e i D (== - Toe 171




1. THIS WIRING DIAGRAM IS USED IN CONJUNCTION WITH
PARENT NUMBERS 750101-DC, 750104-DC, 750105-DC,

A RS-232 DATA OUTPUT PORT:

OPTIONAL CONNECTIONS:

ﬁ OPTIONAL EXTERNAL INPUT (0—5V OR 4—20mA):

€¢ 4-20mA

z %2 REVISIONS
E g; —_ — — —_ —_ P - - - - REV. DESCRIPTION BY CHKD APRVD DATE
sge) ! W55Jr*DC757NCLOSURET ‘ A | INITIAL RELEASE DFS | TW | BBB | os-22-1s85
4582, B | REVISED PER ECO # B47303 FGM | BBB | BBB | oi-to-1s05
z g8* I ‘& “&
el RELAY CONTACTS PID DRIVER | C | REVISED PER ECO # B47301 ADK | BBB | BBB | os-12-1956
ggaez D | REVISED PER ECO # B47723 JM | BBB | BBB | 10-19-2000
§set2 AR&M
gigss| | COMMUNICATION PORT | SAMPLE DIAGRAMS, 4—20mA CONNECTIONS
Brise| o olo sls ol ® o 8lee |
1201 201 2[1 2 12012 155dr CUSTOMER
45558 ODooooooo 0000 . |
(j} RS-232 TB15 TB16 TB17 TB18 TB19 TB20 ‘
DATA SUTRUT PORT | — 4-20mA OUT T811-1 (1813-1) ! OPTICALLY ISOLATED
\ S 9le 88 8|0 © | - - \
| 2910000108 L | } CUSTOMER POWERED
ie 00000 gloo TB11-2 (TB13-2) | A
TB11 TB12 1813 1B14 o5y OUT I
SESIN ®/ =l #-20mh TB12-1 (TB14-1) } 2500 2w
! R17 122 (I, N | ; M\
[ w2 @ ] il ‘ J)* g\
&OPERATE/CAE‘EECE\ 5 A IN TB3-1 TB9 TB10 ﬁ TB12-2 (TB14-2) } ey TYF’\CALA
15| B IN TB4-1 |/ (OPT) EXTERNAL INPUT 3 % ‘ - CUSTOMER
e O G IN TB5-1 (0-5V OR 4-20mA) L <T7 | LOOP
o[ D IN TB6-1 / RESISTOR
| ZERO/SPAN CALIBRATE —_| 1ol £ IN TB7-1 U [ 1
_ X © ) — -
| SWITCH of FIN TB8-1 | @] 2 S @|~| T0 TB8-2 N | {mw OR TEMP SENSOR}i
Flel—O|so | om0 | 0B @—|O| 10 188-1 =~——— — —
< +
31 E-@E B9 2 = S| eRB| 10 T87-2 = =1 - {FLOW OR TEMP SENSOR} 195Jr CUSTOMER
TEST POINTS ——_| Fleol—|0|%0 | o Jo | OF|@—|d| T0 TB7-1 =—— ([nnn - - |
‘ P20 ©TP1 HEREE 3 S| el~o| 1o TBE-2 N = | — {FLOW oR TEWP SENSOR} FROM } 155JR POWERED
| 7P4© ©OTP3 Flema|go | ocE o of|el—|O| 710 TBE-1 ~——"—r | — — FLOW TB11-1 (TB13-1) \
x ] ) - - | / j \
16 © R E * S| 9B 1o T2 =g {FLOW OR TEMP SENSOR} ELEMENT \ e
©1p7 Flo|0|$O | om0 | O | @ |00| T0 TBS-1 —=——— — — | ELECTRONICS TB11-2 (TB13-2) JUMPER | Egg;OMER
X o~
O1po N NEE % NlelNal 10 1842 =———— — { }— ‘ RESISTOR
| 2lel-o|eo [ormTo | o2|el-o| 10 41 =2 N | | FLOW OR TEMP SENSOR p 4-20mA | |
| S EE %2 SlelNOl 10 183-2 =———— | 7{ } TB12-1 (1B14-1) ! .
Plel-o|= ol ool 10 TRIZ] <AN FLOW SENSOR L ‘ o
o | 2500 1-5v
INTERFACE PCB " - 18122 (1814-2) ‘ re)
: .
| ASSY NO. 420276 B2 ™~ TPS [ ?T7 ‘
! g — SF1 240DC INFIT 517 W4 £2 @ \ ! ‘
v s PRE-WIRED 155/ CUSTOMER
Ll BY KURZ r
‘ 5 AMP 125V SLO-BLO PICO Il FUSE ‘
| 24 VDC POWER | ISOLATED
| e A\ 4-20mA INPUT
-20m
821-2 (-) | @ |OH
NOTES: UNLESS OTHERWISE SPECIFIED B21-1 (+) | @ |0 -

750106-DC & 750107-DC. TB9 - 1 (+) 0-5V 7 ANALOG TB21-1 INPUT A E+ EXT.; *
2. REF. DESIGNATORS AND PIN NUMBERS ARE FOR PIN CUSTOMER CONNECT TB9 - 2 GND ouT 1 1821-2 INPUT A (- EXT.
REF. ONLY, AND MAY NOT APPEAR ON COMPONENTS N/C 1 9 PINTOQ PN TBIO - 1 (+) 0-5V | ANALOG TB22-1 INPUT B (+ EXT.
15 70 50 VDC. TXD0O 2 CABLE, STRAIGHT TB10 - 2 GND ouT 2 T822-2 INPUT B E, EXT.g
RXDO 3 THROUGH TB11 - 1 TE3-1 INPUT C (+ BXT
A TB3—1 THRU TB8—1 (INPUTS A THRU F) 0-5 VDC MAX. DTR 4 BI1 - 2 8230 INPUT G gf Exr'g
TB3—2 THRU TB8-2 (OUTPUTS A THRU F) 18 TO 24 VDC. GND 5 TB12 — 1  4~20mA OUT 1 :
~ DCDO | 6 812 - 2 TB24-1 INPUT D (+ EXT.
A MAXIMUM LOOP SERIES RESISTOR VALUE=500 Q. rso | 7 e 8242 INPUT D Lo BT
A RS-232 COMMUNICATIONS PORT: ET/SCO g 813 -2 [, 0 ot s 825-1 INPUT E (+ EXT.
814 ~ 1 —em T825-2 INPUT E E— Exr.g
PIN CUSTOMER CONNECT /B\ TEST_POINTS: %g - % TB26-1 INPUT F (+ EXT.
N/C 1 9 PINTOY PN TP1 +2.500 REF (ADJUST R17) BiE o } ALARM OUT 1 TB26-2 INPUT F E, EXT.g
TXD1 2 CABLE, STRAIGHT P2 +5V e -]
RXDI 3 THROUGH P3 -9V e _ 2 } ALARM OUT 2
DTR 4 P4 +10V [ig CONNECT INPUT/OUTPUT SHIELDS
GND [5 1817 -1 }ALARM ouT 3 TO GROUND BUS BAR.
DSR 6 P6 +12V E; - 12
RS 7 TP7 415V B } ALARM OUT 4 13, W4 JUMPER REQUIRED TO CONNECT DC GND
CTS 8 TP8 GND REF (LEAD ON R1) 1818 - 2 TO EARTH GND (E2)
N/C 9 TP INPUT CAL. 819 - 1 (4) :
819 - 2 (<) J PID #1
/0N SHUNT POSTION 1820 - 1 <+)} PID #2 APPROVALS
1820 - 2 (-) SRATR By [oRTE KURZ INSTRUMENTS, INC.
CHANNEL CALIBRATE D.F SINGLETON | o5ot1-1995
CHECKED BY DATE
OPERATE MODE TWILSON | 05-22-1995 WIRING DIAGRAM, HOOK—-UP,
APPROVED DATE
B.BUTTON 05-22-1995 155 JR-DC
DWG. SIZE DWG. NO. REV.
340155-50 K
D SCALE NONE [sHeeT | OF 1




AR i3
DNSCLOSED HEPEIN, MEITHER THS DOCUMERT HOR INFORMATICM INSCY.OSED HEREM
TRAXSFERRID TG GTHER DOCLRMNTS (R USED O INSCLouen
FOR MANUFACTURING OR FOR' ANY OTHER PLRPOSE EXCEPT AS SPEORACALLY

SHALL & REPROOUCED OR:
iHeRs

8 | 7 | 6 5 4 | 3 | 2 1
REVISIONS
Y, -, T = — - - - T = = — — = —— — — — REV. DESCRIPTION By | v [ oA
155C-2 / E-2 / E—RM2 ENCLOSURE . D_| REDRAWN & REVISED PER ECO§ C47265 | GF % N-&
¢
§ (EARTH)! Ev——1— GND |  UNIVERSAL AC POWER IN
E (NEU{RAL% O—1— ACC ﬁg(/:zsé%%m ﬁl_(l)N/%OV%LTAGE
HOT)| O——— AC :
H
&
E | 420306 MOTHERBOARD| _ _ _ oL reemm)] |
g I INPUT CHANNELS INPUT CHANNELS INPUT CHANNELS INPUT CHANNELS -5V QUTPUTS 4-20mA QUTPUTS  4-20mA OUTPUTS ALARM CONTACTS |
) AH ) ~AAH @7 H ) T ) [(+) | A~ ) Hm |l —T® oW ] ]
o % = JA /_T ] e @ o] | O }s :E]‘ ’f O] |1 q o5 [— o :E Ik
ol Rz oD N | | 50 | £ z—ﬂ]g 0 0 | r—ﬁ]muz e
3 1 i Aot e -1 - ya - | — 0| -Hw 1 e 1 R N0
e HE e O] | O] In d{ ol ] '_‘E @] |2 ’—f O] s 1 ] — s
= [l wl [ U] | =) ool | el e e [y,
|| A e e A | 7 A @ | ,—E]‘ O] ] oy A
oo || ks 232 tH O] |e o O | H O o G v — () HOBIHHO| 7 @] Jormome [T T
| s2 (| oama /YGND_ FEGND i /_{wo ] /_YGND ] w0 ])° W] ] /_EGND J e o0 et Ay |
— HHw ] e A ] e ] o e VR o KON I e S R £ e G
o oo H e | e e HO Y iy HO+HHO |2 | T .
o] /Ymn_ /_lEGNDJ /_ttmn_ | :%]7 oD | ,—?—_G"D- ] :% 4
I ™ RS&;S AHw ]l e —H )] ] 16 ]s - =l
e )] e oH G ] [ H O] [e e E | JO
| IERu/DArA/—fGNDJ TGND_ /YGNDJ I |
| ° it e | ] SH 0] ] |
—_ tH )| |F HET | tH O] R
/—{ GND /_'?—_ GND J /—t{ kDt
l — — ‘s — — (| ‘s q= ‘s
_ £ 1< —_ — £ |1 £1(_ {1¢ L] _— — —
) 7 ) H IR PR ] ) 7
FROM FLOW ELEMENT SIGNAL QUTPUTS |
ELECTRONICS SIGNAL OUTPUTS
(FLOW OR TEMP. SENSORS) A /N A KRM% OUETPZ

NOTES: (FOR SHEET 1 ONLY) A\ T DESRPTION D 1 T0 4 FOR UP 10 (4) KURZ
1. DRAWING SHOWN WITH MAX. NUMBER OF INPUT/QUTPUT OPTIONS. ACTUAL T 124 VDC, #A PTC LIMITED SERIES 731 FLOW CONTROL VALVES
OFTIONS WILL BE PROVIDED PER CUSTOMER REQUIREMENT. INPUT/QUTPUT : CONTACT CLOSURE FOR ZERO DRIFT & CHECK
CAPABILITY IS DETERMINED BY MAXIMUM SENSOR CURRENT, AMBIENT "_n INPUT, 250 OHM OR 5 OHM CONTACT CLOSURE FOR SPAN DRIFF & GHECK
TEMPERATURE AND AVAILABLE POWER. SEE KURZ BROCHURE “SERIES LOAD RESISTOR, 0—5 VDC MAX.
155 MASS FLOW COMPUTERS" (DOC NO. 367001). GND CHASSIS GND
2. REF. DESIGNATORS AND PIN NUMBERS ARE FOR
REF. ONLY, AND MAY NOT APPEAR ON COMPONENTS. &CABLES RECOMMENDED FOR OUTPUT OPTIONS:
/B\ALL FEELD WRING CABLES WILL BE PROVIDED AND CONNECTED a) $§§2XD§wéNDo r:'E_%% ngu TUPS(JET TWO CONDUCTOR CABLE, /O\RS-232 OATA PORT (1404, DB-3 MALE), CUSTOMER CONNECT A\ RS—485 TERM./DATA PORT (405, DB-9 FENAL)
BY CUSTOMER. b) RELAY CONTACT OUTPUTS: USE TWO CONDUCTOR CABLE, 9 PIN TO 9 PIN CABLE STRAIGHT THROUGH. ' ’ '
POWER SUPPLY CORD: 3 CONDUCTORS, 18 AWG RECOMMENDED ONE PER OUTPUT. USE 18 AWG FOR MAXIMUM 5A CONTACTS; DESC.  PIN DESC. BN
BELDEN NO. 17407 OR EQUIVALENT. SMALLER WIRE GAGE IS ALLOWABLE FOR LOWER CURRENT. = = TERM. TRANSMIT + |
A ¢) ALARM MODE IS SET BY SOFTWARE. CONTACTS ARE SET TO N/C 1 TERM. TRANSMIT — )
CABLE_RECOMMENDATIONS FOR SENSOR CONNECTIONS NORMALLY OPEN (NO) UNLESS OTHERWISE SPECIFIED BY TXDO 2 -
MODEL SENSOR SIGNAL POWER WIRES (+24 VOC & GND _RETURN) CUSTOMER. RXDO 3 TERM. RECEVE + 3
452, 502, ETC. 1 2-COND. W/ SHIELD | N/A d) CHANNEL KICKQUT ALARM IS ALWAYS THE LAST ALARM DTR 4 TERM. RECEVE - 4
K-BAR-24/-16 | ONE PER SENSOR ENABLED IN THE CONFIGURATION, GND 5 GND 5
WIRE | LENGTH ONE pcoo | 6 DATA TRANSMIT + 6
G | WAY, FT./(M) /B\RS—232 TERMINAL PORT (4403, DB-9 MALE). CUSTOMER CONNECT RTSO | 7 DATA TRANSMIT - 7
9 PIN TO 9 PIN CABLE STRAIGHT THROUGH. CTSO 8 DATA RECENVE + 8
18_| 260/ (80) Ne 9 DATA RECEVE - 9
16 [ 410 / {132) % PN
4 | 660 / (202) N/C 1
454, 504, ETC. [24 AWG COND. OR WIRE LENGTH ONE WAY, FI./(M) TX 2 KURZ TRU S )
K-BAR-2000 |LARGER, TWO PER GA. | (4 SENSOR K-BAR-2000 LOAD ASSUMED) RXD1 3 INS MENTS, INC
SERIES MFT  |SENSOR, ONE FOR 18 130 / (40) gLFB é ¢ MODEL 155C-2/E—2/E-RM2
AND METB FLOW, ONE FOR TEMP. | 16 205 / (62) DSR 8 7 FIELD WIRING
PRODUCT LINES 14 330 / (101) RTS |:7 OWG. SZE | OWS. NO. 340155-55 I n]e}v
12 520 / (158) C1S 8 NEXT ASSEMBLY " D SCALE NONE [seer — 1/2
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i A
§§g= , ZERO/SPAN DRIFT CHECK MODULE o
88,
g;;gg FIELD CALIBRATOR MODULE SAMPLE 4—20 mA OUTPUT CONNECTIONS
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s§5§§ — womaT T —— —— ————— PR WEED
£ UL10-PI1, SPAN
‘!EE | ADUST 96 | 155C~2 / E~2 / E-RM2 CUSTOMER
H ] U110-PIN7, ZERO [ = ]
eE,E | FOR J102 1 ADAUST 10% F.S.7 . | 200 50 38 SLO-BL0 FUSE N - | OPTICALLY ISOLATED
§E§§ —_— — — _} ; %201 10 wig4 |7 CUSTOMER POWERED
: A0 2V 0C N
: A W g i l £
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g il @ 23 o | L00P
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Ay dime i - e ore |
ﬁﬁ B B |swm @wm ¥ Wb TPo06 155C-2 / E~2 / E-RM2 CUSTOMER
= g T
gm L kg i L SWI03 - 155 POWERED
13 B s 0 dJ ] 1 E |
B A
g ¥tz ) AT | TYPICAL
2 CUSTOMER
J4§ g - o |l [ | 1= = = wot To wios [° 1 | L00P
o ] EEIBE E e: | RESISTOR
§ & E B" AV o w303 TE202-1 10 Te304-1 (+) [ 3 | 250 OHs = ° 150
I Te202-2 TO TB3M-2 {-) | 3 3 ¢
3 TB202-3T0 T8 304-3 (D) | O K ] 0
<
= = L
2 3 &
o BRI e R P YOW DM
o B 104 5M8 mole gmé
i O RPRN[T@EN[O @unT@En (O @] [T R, [O @ g
i o l6g"|o 3% 3 % B % ERIREL-{=RE] =R 0= —_— ] SAMPLE 4-20 mA INPUT CONNECTIONS
o 0SFE (065 |08 (08 ol a8 De= (D ae
D@pNo PhK[T N[O jorn |2 Bl [Cf o |0 2
ngg ug ug ng ?gg uggngg o =gg
=N =l L0 =3 o OS> OB PID OUTRUTS 170 2 B (o
CRLM IRl BB ERLM I Bl [T Bl 5Bl EE 8 Egg 155C-2 / E-2 / E-RM2 CUSTOMER
SRE 518 oleF ol g“ nséusufug o @ T
e TIcE 0 | E= 210 @ A\ 0.7 ISOLATED
C@pw[ofShnfof@epwnio@yn_ i uegme SO “ote | 4-20mA INPUT
ocles 0@ |ojel (ool O ueguegzng 2ol m.
(0SF |0 SE |DSE [0SR i 0 BF o < 35 |
O@En[O0 @kN[D [2an D@ (] F o»
O @ a (& O @& GR~) . g . ot w2z-1 () (O [ | +
OOF [0SF (018 ol [* | e | 2l ~) WRUT V) TBt22-2 () | 3
g ggu g 8 M g 8 N Bi122-3 (W) | I | 4-20mA
408-646-5911 -
0 ®F (08 (018 KURZ INSTRUMENTS, INC. S 4036 RY(C) SN ) . I
o |/ mADE N Usa . |
mw-1(+) |O & ] +
\l/ \/_75305"'"0 MUt ) BIo-2 (A | O |
FLOW/TEWP. SENSOR (NPT ans mlj}-'-?ﬁ Te101-3 () | o 4=20m
NOTES : (FOR_SHEET 2 ONLY), £ Nor USED
TPS01 424 £ 1510 50 v JitN JNPUT CONNECTIONS (CON'T.)
/1\ JUNPERS CORRESPOND TO TERMINALS TP502 41
AS SHOWN BELOW PS03 +5V REF A MAXIMUM LOOP SERIES RESISTOR VALUE=500 OHMS. 18103-1 424 VIC TB109-1 +24 VOC TB115-1 +24 VDG TBIZ1-1 +24 VIX
QUTPUT [TERNINAL] JUMPER TP304 GO A’.ﬁ; OP/CAL SWITCH WUST BE N "OPERATE’ POSITION FOR_NORMAL TB103-2 INPUT INPUT CHANNEL {(C) INPUT CHANNEL () 1B115-2 INPUT INPUT CHANNEL (0)  TBI21-2 INPUT INPUT CHANNEL (U}
T o | o g pooL S S U Sl s O RBiis-s G iz 0o
b TB104~1 +24 VOC TB110~1 +24 VIC TB116-1 +24 VOC TB122-1 +24 VIC
£ | T80 | Wah) POl m) AN TP102 g), CALIBRATOR MODULE' AND ZERO/SPAN DRIFT CHECK WODULE T8104-2 INPUT INPUT CHANNEL (D) INPUT CHANNEL (4} TB116-2 INPUT INPUT CHANNEL ()  TB122-2 INPUT INPUT CHANNEL (V)
3 1 18204 | w203 Ambmgv TEST PONTS FOR A TB123- ZERO/SPAN DRFT SHECK TMER TB104~3 GND TB116-3 GND TB122-3 GND
4 | 18205 | w204 010 5 V ANGST. _
- T8105-1 +24 VOC TB111-1 +24 VOC BI17-1 424 VIC
5| 18301 | w30t /. EXI. ZER0/SPAK GHECK NPUTS P TEn0 oD et TBI05-2 INPUT  bINPUT CHANNEL (E) INPUT CHANNEL (K)  TB117-2 INPUT  »INPUT CHANNEL (Q)
8 | TB302 | w302 Ta,;mE";,“/ 2R oniact PO TB123-3 SPA¥ GROUND CONTACT TB105-3 GND TB111-3 GND TB117-3 GND
7 | 18303 | w303 TB401-10 ZERQ DC GROUND TB123-4 SPAN ENABLE CONTACT TBI06-1 +24 VOC TB112-1 +24 VOC TB118=1 +24 VIC
8| 8304 | w304 T8401-11 SPAN CONTACT FOLE AN INPUT_cONNECTIONS TBI05-2 INPUT  LINPUT CHANNEL (F)  TBITZ-2/INPUT  CINPUT CHANNEL (L)  7Bi18-2 INPUT  BINPUT CHANNEL (R)
- e S S TE106-3 GHD -y TBI18-3 GAD KURZ INSTRUMENTS, INC
!04%&»&05 m":?é”"“ %Nsrmgs 155 m& COMPUTER SUMMARY GUIDE g:gté lﬁtnm INPUT CHANNEL (A) TB107-1 +24 VDC CHNNEL (©) ngm—; f;lﬁrr VI INPUT CHANNEL () rrg”g—; &%ﬁr VDG NPUT CHANEL (5) ' ! '
B101-3 GND T8107-2 INPUT INPUT - - MODEL 155C-2/E-2/E—RM2
B b s BEL ™ Joer e, @ s o i e ) v
B2 s = CURRENT SBSE . TB108-2 INPUT INPUT CHANNEL (H) ~ TBI14-2 INPUT INPUT CHANNEL (N)  1B120-2 INPUT INPUT CHANNEL
VALLES A SEECTE, TBI02-3 GND Toioe-2 ® 1811453 oo 181203 OND @ "o L 340155-55 | 5
SCAE NONE [ et 272
8 | 7 | 5 | 4 | | 2 | 1
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NOTES: (FOR SHEET 1 ONLY)

420306 MOTHERBOARD|
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FROM FLOW ELEMENT
ELECTRONICS
(FLOW OR TEMP. SENSORS)

VAVAVN

1. DRAWING SHOWN WITH MAX. NUMBER OF INPUT/QUTPUT OPTIONS. ACTUAL
OPTIONS WILL BE PROVIDED PER CUSTOMER REQUIREMENT. INPUT/QUTPUT
CAPABILITY IS DETERMINED BY MAXIMUM SENSOR CURRENT, AMBIENT
TEMPERATURE AND AVAILABLE POWER. SEE KURZ BROCHURE "SERIES
155 MASS FLOW COMPUTERS™ (DOC NO. 367001).

2. REF. DESIGNATORS AND PIN NUMBERS ARE FOR
REF. ONLY, AND MAY NOT APPEAR ON COMPONENTS.

AALL FELD WIRING CABLES WILL BE PROVIDED AND CONNECTED
BY CUSTOMER.

/A\POWER SUPPLY CORD: 3 CONDUCTORS, 18 AWG RECOMMENDED

1
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SIGNAL OUTPUTS

B\

INPUT CHANNEL DESCRIPTION

LABEL

DESCRIPTION

W, B

+

+24 VOC, 4A PTC LIMITED

”

E]

INPUT, 250 OHM _OR 5 OHM

LOAD RESISTOR, 0-5 VDC MAX,

GND

CHASSIS GND

ACABLES RECOMMENDED FOR OUTPUT OPTIONS:

[
—_

SIGNAL QUTPUTS

A\ /i

N SN

PULSED
OUTPUT
GROUND

REVISIONS

DESCRIPTION

cHsp

DATE

REDRAWN & REVISED PER ECOf C47265

GF

| 3 |
REV.
m AL c
(EARTH)) O——— GOND ]  UNVERSAL AC POWER IN
(NEUTRALY| ©——— ACC 5 AUTO SELECT LINE VOLTAGE
(HoT)f O——~— AC | 110/220V 60/50 Hz

PCB 420284 |

|
ALARM CONTACTS |
o e T
1] o] T
/_—]PIDZ —1 ]2
— | —* o
"—ﬂ]mm e el
— )] e |
N 1 P
A = - M
—1 () ]EXTZERODRIFT — o | ]
)| J CHECK ENaBLE ,_m_5 |
ﬁﬁﬂ]mwmumrr 1 Cov | |
—{ ] CHECK ENABLE /____E“G
— —-{CM | |
] jum— iy
— ’_ﬂha
] (%] | I
||
I

- e
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ALARM OUTPUTS

B\DLALN

PID 1 & 2 FOR (4) PULSED OUTPUTS /7
751 FLOW CONTROL VALVES
PID 3 & 4 FOR (2) KURZ SERIES
731 FLOW CONTROL VALVES
CONTACT CLOSURE FOR ZERO DRIFT & CHECK
CONTACT CLOSURE FOR SPAN DRIFT & CHECK

a) 0-5 VDC AND 4-20 mA: USE TWO CONDUCTOR CABLE,
18-24 AWG, ONE PER QUTPUT.
b) RELAY CONTACT QUTPUTS: USE TWO CONDUCTOR CABLE,

ONE PER OUTPUT. USE 18 AWG FOR MAXIMUM 5A CONTACTS;

RS—-232 DATA PORT (J404, DB-9 MALE&.

CUSTOMER CONNECT

TABLE 1
QUTPUT TO ALARM MAPPING
QUTPUT ALARM

PULSED QUTPUT i 9
PULSED QUTPUT 2 10
PULSED QUTPUT 3 11
PULSED OUTPUT 4 12
PID QUTPUT 1 ENABLE 13
PID OQUTPUT 1 DIRECTION | 14
PID_QUTPUT 2 ENABLE 15
PID QUTPUT 2 DIRECTION | 16

=50

AD\ RS-485 TERM./OATA PORT (4405, DB—9 FEMALE),

BELDEN NO. 17407 OR EQUIVALENT. SMALLER WIRE GAGE IS ALLOWABLE FOR LOWER CURRENT. 9 PIN TO 9 PIN CABLE STRAIGHT THROUGH.
c) ALARM MODE IS SET BY SOFTWARE (SEE TABLE 1). DESC.  PIN DESC. PIN
A CABLE RECOMMENDATIONS_FOR SENSOR CONNECTIONS CONTACTS ARE SET TONORMALLY OPEN (NO) UNLESS NC TERM. TRANSMIT + 1
WODEL SENSOR_SIGNAL POWER WIRES (+24 VDC & GND RETURN) OTHERWISE SPECIFIED BY CUSTOMER. e 2 TERM. TRANSMIT — 2
452, 502, ETC. | 2-COND. W/ SHIELD | N/A d) CHANNEL KICKOUT ALARM IS ALWAYS THE LAST ALARM RXDO 3 TERM. RECEIVE + 3
K-BAR~-24/-16 | ONE PER SENSOR ENABLED IN THE CONFIGURATION. DTR 4 TERM. RECEME - 4
WIRE | LENGTH ONE oND | 5 DATA TRANSHIT 5
GA. | WAY, FT./(M) /B\RS=232 TERMINAL PORT (403, DB-9 MALE). CUSTOMER CONNECT OCDO | 6 iyl 2
18 [ 260 7 (80) 9 PIN TO 9 PIN CABLE STRAIGHT THROUGH. RTSO | 7 -
DESC PIN CTS0 ) DATA RECEME + g
16_| 410 / (132) DESC. PN NG9 DATA RECEME — 9
14| 660 / (202) NG 1
454, 504, EIC. |24 AWG COND. OR | WIRE LENGIH ONE WAY, FT./(N) ™1 2 prem—r
K-BAR-2000 | LARGER, TWO PER CA. | (4 SENSOR K—BAR-2000 LOAD ASSUMED) RXDT 3 e —wmar e KURZ INSTRUMENTS, INC.
SERES WFT | SENSOR, OKE FOR 18 R o 75 Fe2gr W] MODEL 155C—2/E—2/E—RMZ
AND MFTB FLOW, ONE FOR TEMP. | 16 205 / (62) 5 ~ o :
DSR 6 X T35 [ 4] FIELD WIRING W/ PULSED OUTPUTS
PRODUCT LINES 14 330 / (101) RTS 7 B3 Ow. Sz | owe. o, REV.
12 520 / (158) o= g o3 ey D 340155-57 | g
NEXT ASSEMBLY T seaLe NONE [seer 172
8 7 | 5 4 3 ] 2 | 1
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i A

g’g ZERO/SPAN DRIFT CHECK MODULE

FIELD CALBRATOR MODULE SAMPLE 4-—20 mA QUTPUT CONNECTIONS

PRE-WIRED
8Y KURZ

155C-2 / E-2 / E-RM2 CUSTOMER

: " 110-ph7, 2680 A = | OPTICALLY ISOLATED
égg L _= El = F'S‘7 [ 20h 250V ¥ SL0-8L0 RUsE w201 0 wos |33 | CUSTOMER POWERED
: | 00 M |
48 A 0/5PAN CHECK | [m]m]]m] LA BX2-1 T0 B34 (1) | OIS ] o s é}‘
& Z 2] e weurs | Faol O O £ raset TB202-2 TO TB30-2 () | 3 X
b £ I: o ologmis- S 70| & TB202-3 0 T8 34-3 (00) | 2 IS { J} _\_&
: HICE . TYPICAL
3 3 % il o | @spm | O | v TIRCAL
:: 7 : LOOP
H ] g g R R T | s | PHIO @50 ! RESISTOR
g : & g E o A© o E 5020 ©P505
: ﬁﬁ g\_’Em {snofl BT @WM : ¥2bi Wid1 PO | @IFsts 155C-2 / £-2 / E-RM2 CUSTOMER
: g o ZER) OPERATE |
2 35 U8 | S 155 POWERED
i B g & 0 . _J |
& w202 AN Wiz A M | TYPICAL
g 2 " | Egglraoum
L - w201 TO w304 (2
il HIEE & & | RESISTOR
] % ViNGEE oAy rs i 303 TB202-1 10 841 (4) [ f 0 o ° 1y
a = TB202-2 O B304-2 (-} | 3 >
e 3 TB202-3 TO 1B 3043 (&0} | O K9 |
® = = E '
= = W4 R
L A you ymu
W0l 1104 5108 B4 Tnge
A a a a a a
a ok e o Bh"EoE" 2| o Bl BBz |G 0 SAMPLE 4-20 mA INPUT_CONNECTIONS
@ 5 PULSED OUTPUTS 1 TO 4
0DSE |08 oS ale o @2 |o = (o= [] g 8
umu%émag%mngm 38 g agég g ED@
oled |o o o o Eg ole
o SR |0 8B |08k ook &Hoke| [0 8lE o8] g PID OUTPUTS 1 70 2 &
DREM TRl [Tl T BLY B | T By [E Bl 30 =00 155C-2 / E-2 / E-RM2 CUSTOMER
b iﬁwﬁ,g 518 238 o S| 38;‘];3 A ! ISOLATED
=] Noelkn o (] worgel (SRl [2Ble S @ “role | 4-20mA INPUT
o a@ o @ O@E =glal (B 8U®§ED zlole
o €% [aSE lolsi [alSk 2188 [oiels [o §IF =3 H ey |
g W g 8 M g 8 W g . g i[' g m2-t (4 [0 @ ] +
] 0 S D |® o L2 . =] INPUT (V) TBI122-2 () | O %I
o W{O[@LI[D [PRN 181223 (M) | 3 | 4-20mA
a a g = g 408-646-5911 . | -
KURZ INSTRUMENTS, INC. .
\\ ’ MADE IN USA ASSY 420306 REV(_ ) SN _C—) . 5 E
EBO-1&) | O | +
N B3 — /A TH05 AND WUt () TI01-2 () | 3 '
FLOW/TEP. SENSOR INPUTS IS PULSED OUTPUT GND g:“sm“fﬁ"i THI01-3 () | O 4-20mA
NOTES : (FOR SHEET 2 ONLY). A NoT USED
ZI\ JUMPERS CORRESPOND T0 TERMINALS L iR 15 T0 50 VOC. A2 e comecnons (oon't)
AS SHOWN BELOW To0g 150 ReF MAXIMUM LOOP' SERIES RESISTOR VALUE=500 OHMS. TBI03~1 +24 VDO © TEI00 L A2 W0 o oL EISC] 426 0c o TIZ-1 BT o
PS04 GO H M N 'OPERATE’ POSITION FOR NORMAL TB103-2 INPUT INPUT CHANNEL - B115-2 INPUT INPUT CHANNEL (0)  TB121-2
- ; TB104-1 +24 VOO TB110-1 +24 VDC TB116-1 +24 VOC TB122-1 +24 VOC
2 | 16205 | Wo0a TPHO1 (GNO) AND TP102 (+) CALIBRATOR MODLE AND ZERQ/SPAN ORFT CHECK MODULE. TB104-2 INPUT INPUT CHANNEL (D)  TB110-2 INPUT (NPUT CHANNEL (f)  7B116-2 INPUT INPUT CHANNEL {P) TB122-2 INPUT INPUT CHANNEL (V)
3 | 204 | w203 &mm‘nm TEST PONTS ?ai & TB123— ZERQ/SPAN ORIFT CHECK TIMER TB104-3 GND T8110-3 GND TB116~3 GND TB122-3 GND
4 ] 18205 | Wao4 0105V ADST. O PR T MODE T TBI05-1 +24 VDO TBIT1-1 +24 VIC TBII-1 +24 VOC
5 | 18301 | w301 A 1B123-2 ZERO ENABLE CONTACT TBI05-2 INPUT  DINPUT CHANNEL (E)  TBIT1-2 INPUT  LINPUT CHANNEL (K)  TB117-2 INPUT INPUT CHANNEL (Q)
8| 78302 | W302 ?gmz%o/ %E’é"c 22%,‘%5&"20”1% ra}%i:s EPAN GROUND CONTACT TB105-3 GND TB111~3 GND TB117-3 GND
7__| 78303 | W303 TB401-10 ZERQ DC GROUND TB123-4 SPAN ENABLE CONTACT TBI06-1 424 VIX TBI12-1 +24 VOC TBI18-1 +24 VDC
8 | TB304 | W304 Taa01-11 SPAN CONTACT POLE AN TBI0B-2 INPUT  LINPUT CHANNEL (F)  TBI12-2 INPUT  INPUT CHANNEL (L)  TB118-2 INPUT  DINPUT CHANNEL (R)
78401-12 SPAN DC GROUND INPUT CONNECTIONS 181063 GND TB112-3 GND 1B118-3 GND KURZ INSTRUMENTS. INC
WAGA-NADS, TERMINAL AND DATA SHUNT CHANEL TO VERIFY— B101-2 meor . Liput canneL () TBI07-1 +24 VOC TBI13-1 +24 VOC L TBII9-1 424 voc ’ :
PORT EXT. coummng;sn SEE SERES 155 MASS FLOW CONPUTER SUMMARY GUIDE TB101-3 CND g:gg-g INeLT INPUT CHANNEL (6)  TEI13-2 IREUT INPUT CHANNEL (M) 19119-2 Weur INPUT CHANEL (5) MODEL 155C-2/E-2/E—RM2
RS 232 RS 485 260204 - —
e = m m’;;srm g}gg—; ﬁ-‘%?ﬁvnc INPUT CHANEL (8) TBI08—1 +24 VDC g”:—; &QHVDC INPUT CHANEL (8) TB120-1 +24 VOC FIELD WIRING W/ PULSED QUTPUTS
= — - TB120-2 INPUT INPUT -CHANNEL Y
ws = VALUES ARE SELECTD, B103-3 oND gggg-g g«{gr INPUT CHANNEL () TB114-2 INFV mzo-§ et ‘ ) mDsze OWE. NO. 340155-57
SCALE NONE | sweet
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State Menu Diagrams
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5| NEXT DISPLAY

REVISIONS

REV.

DESCRIPTION

DATE

PER ECO #B47601

By | cHkp [ APRwD
™w

4/13/99

r KEYPAD REPRESENTATION \

—1 FROM SHEET 2 OF 3

PRESS P TO SEE
NEXT CHOICE OR ]

PRESS P TO SEE
[ NEXT GHOICE OR ]

A
ALTERI\‘IIAHNG

AV

A
ALTERNATING

PRESS ENTER TO
RESET TOTALIZERS

SET TIME & DATE

PROG; PRESS ENTER TO

ENTER lcm

EXEC

ENTER \LG.EAR

EXEC

ARE YOU SURE?
A=YES V=NO XXX

ANSWER

NO

ENTER CLEAR

B

H
| LOGSET

SET CLOCK WITH
SECOND=00

PRESS P TO SEE
NEXT CHOICE OR

ALTERNATING

NEW LOG  XXX:XX

NEW LOG  XXX:XX
INTERV/

/AL XX
ENTER | CLEAR

NEXT DATA  XX:XX
LOGGING AT XX

NEXT DATA  XX:XX
LOGGING AT XX

XXX.XX=HOURS & MIN
XX.XX = 24 HOUR CLOCK

NOTE:
LOG INTERVAL OF 999
HOURS DISABLES LOGGING.

| HHH.MM = HOURS & MINUTES

| HH.MM

24 HOUR CLOCK

PROGAV PRESS ENTER TO PROGAV
SET LOG INTERVAL
ENTER | CLEAR
EXEC

o

PRESS P SEE
NEXT CHOICE OR

ALTERNATING
PRESS ENTER TO

PROGAV

[ PRESS P TO SEE

[ PRESS P 10 SEE ]

SET METER DATA

TO SHEET 2 OF 3

EXT CHOICE OR EXT CHOICE OR
) )
ALTERNATING ALTERNATING
( PRESS ENER TO | PROGAV PRESS ENER T0 | TRoC Y
|__SET INPUT FILTER SET ANALOG OUT |
ENTER lcmR ENTER lCLﬂR
EXEC EXEC

FILTER

1 SETOUT

ENTER CHAN A c
TIME_ CONSTANT

c
PRESS ENTER FOR
[ANALDG ouT 1 ]E’g o000

PRESS ENTER FOR
ANALOG OUT

8
ENTER PROG

§ AV ENTER ENTER
ENTER CHAN V ANALOG OUT 1
TIME CONSTANT ENTER METER # XX
lMR ENTER CLEAR
NEW TIME CONST. OUT #1 NEXT TYPE
= XXXX S AV AVG VELOCITY

lAV @

AV

OUT #1 NEXT TYPE
OW RATE

out 1%1 NEXT TYPE
AV TEMPERATURE

TYPI

OUT #8 NEXT TYPE
A VELOCITY

VA
I\ ENTER

OUT #8 NEXT TYPE
AV FLOW RATE

I\’

ouT 1@8 NEXT TYPE
AV TEMPERATURE

NOTES:

A NA

AVAILABLE AT TERMINAL

\l’ HOLD (h)
JERMINAL HOLD CURRENT
COMMAND DISPLAY_ UNTIL
PROCESSOR CLEAR 1S
(ONLY AVAILABLE THROUGH TERM) PRESSED
x +
i | e 0
SeLgd Data Echo display
9ging to terminal
Information %Ngmm
to terminal port 1 PRINTER PORT
i)
Send Configuration . =
| data to terminal port | [teminal help FRNTER (2 ND
AUTOMATIC STATUS LOOP DISPLAY SCREENS HELP SCREENS
HELP SCREENS
FOR KAS X.XX
H=HOLD or HELP
PRESS D TO SEE =
METER DATA D=DISPLAY
ROGRAM L=L0G
NTER C=CLEAR

PRESS P FOR
PROGRAMMING

PRESS H = HOLD

PRESS HH = HELP PUSH C TO CLEAR
A "HELD" DISPLAY
OR PUSH C AS
TURN-ON DISPLAY AND SCREEN A SAFE ESCAPE
INSTRUMENTS PUSH_H TWICE
5 R; |I(As xl)j(M<_ TO GET HELP
PUSH D FOl

SERVICE_PHONE
(800) 424-7356
PRESS H TWICE
T0 GET HELP

1. AFTER NEW VALUE IS

NEW_VALUE

/\ VALUES OF UNITS ARE ORIGINAL CALIBRATED
YALUES ROy UNEATIZER TABLES GEFORE CF.
IS APPLEED (€ V)N),

2|3
2
g

"CLEAR” RETURNS TO THE
’PARENT’ STATE WITHOI
CHANGING THE VALUE.

R
MORE FLOW DATA

PUSH P TO SEE OR
SYSTEM

TO MAKE A CHANGE
PUSHAw OR PUSH

Ii
[~
m

DIGIT KEYS AND
THEN PRESS ENTER

PUSH E TO ACCEPT
DISPLAYED CHOICE

CLEAR ESCAPES
WITHOUT CHANGE

4. WHEN H IS PRESSED
THE SCREEN SHOWS:

HOLD IS
ACTIVATED

5. WHEN C IS PRESSED
TO CLEAR A HOLD

———————— F——1—— THE SCREEN SHOWS:
e
L0 Y0XXXX_UNTS | CLEARED
AT X000 ¥ I A CHANNEL KICKOUT MUST BE TURNED ON FOR
ENTER : THIS FEATURE TO WORK,
e TS : [\ MAXINUM OF FOUR DATA SETS POSSIBLE,
|
|
| A\ MAXMUM OF THREE TENP DATA SETS POSSIBLE. ADAM SOFTWARE
- A\ VAXIMUM OF SEVEN DATA POINTS POSSIBLE, SQBNG\% 81-_27_ gg 8-98
SHEET #5 IS FOR FACTORY USE ONLY
AND REQUIRES FACTORY ACCESS CODE.
UNLESS OTHERWSE SPECFED APPROVALS
SES e KURZ INSTRUMENTS, INC.
R 2 e o Y |7 753-90| SERIES 155 MASS FLOW COMPUTERS
| s T pemmomn TR s STATE DIAGRAM FOR KAS 6.81
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‘«—— FROM SHEET 4 OF 5

Lel
L
o
b
]
e
T!_MEU_—F‘_ __________________________________________________________________________________________________________________________________ B
| YHEN, ALARM(S) s ACTNATED |
| [ PRESS P To SEE 2 CLEARS DISPLAY ONLY, PRESS P T0 SEE PRESS P TO SEE PRESS P TO SEE PRESS P T0 SEE PRESS P T0 SEE I
| _NEXT CHOICE OR AARM | PROGRAMACMED\: T o NEXT CHOKE OR NEXT CHOICE OR NEXT CHOICE OR NEXT CHOICE OR NEXT CHOICE OR |
I ALTERNATING D O CARMS ALTERNATING ALTERNATING USER ALTERNATING ALTERNATING ALTERNATING I
ELIMINATED.
PRESS ENTER T0_ | 708 AV (Tpress ENTER To | PROG AY PRESS ENTER T0 | FROSAV PRESS ENTER T0 PRESS ENTER To |_"RO6 AV I
| | SET CHAN KICKOUT SEE INPUT VOLTS SET PID DATA > CONTROL FID CALIBRATE 1
| ENTER  [CLEAR ENTER ENTER  [CLEAR |
”m
| |
&) (e ) EXEG EXEC EXEC :
L S ———————————— [ I (R U U (] [ IR Uy N -
5 | ALM_NN “Ter ek “Tsee_io _ITPID_DATA TPID_ISOKINEHC | TCAL_ N 1
&l PRESS ENTER TO PROG o[ PRESS ENTER TO I OO I | PRESS ENTER TO | CLEAR | | :
= SET ALARM 1 Mool SET ALARM XX CHAN SET PID 1
EI J | A =ON V =0FF | [A = X00XX UNITS | C | | | PRESS ENTER FOR PROGAV( PRESS ENTER FOR PROGAV I
= | | UNPUT=XXXXX v I AVEe— I I INPUT CAL. OUTPUT CAL. |
| I I 0 DISPLAY : o I I ENTER | CLEAR ENTER | CLEAR I
| | o | ENTER |
: | e | | | S s
' : I (v = w0000 UNTS | I MAX SETPOINT A I | | |
| ALARM 1 1S 0 | : INPUT=X.XXXX V | PID X ENTER I XXXXXX_SFPM/SMPS | I I I
| A=ON V =OFF ENTER
I | | | | | | [ SET 'ZERO’ VOLTS ] | [SEI' "ZERQ' VOLTS ] |
2 | L. I I I | (R A =Xk v | | 17="boooo v |
Tl AR A SRS —— 1~ 1 m | MIN SETPOINT AT PID X Tpmin I ENTER | CLEAR ENTER |CLEAR
:”'"-oc v i ” 17|s o | (AARRX XX I [ R v I XOKXXX SFPM/SMPS XXXX_MS I I : :
I [A =N.0. V =NC. ] I | 1=L0 2=HI 3=HoL I A=ON V =oFF I | | ENTER ' | I I
0.V =NG. | | I | [ser seay vours SET SPAN VOLTS
| | I | | | | | LCH A =Xx000Y | | CH 1 = 5.0000 v |
| | |
}' | | | | SET PT XXX% PID X Tpmax | | o ENTER  [CLEAR S | o ENTER | CLEAR S |
I I | | | OF METER X XXXX SEC I I ° | ° |
| I I : : ENTER CLEAR :— ——————————— JI o I o I
I ————————— — 0 I o I
CHANNEL KICKOUT ALARM IS | | PID_X Tpmech | | [ SET "ZERO’ VOLTS ] [ SET_"ZERO” VOLTS ]
: Iwm“%m" DESIGNATED S : I I K M I | LOHV =xx00x v : CH 8 = 5.0000 V :
| | SELECTED IN *CONFIGURE SYSTEM.” | I : ENTER CLEAR : : lzm & | ENTER |c|_m+> |
| | | | |
| A __ i | | PID X Tpman ' | ("ser span voLTs | ( SET SPAN VOLTS |
I | I | XXXX MS : I L CH V =X V | | CH 8 = 5.0000 V |
I | ENTER CLEAR | ENTER |CLEAR I ENTER |CLEAR I
: | | | | | | L |
ALRM 1 NEXTAV 1€ || (“ALARM 1 1S XXX | I I | I
| TEMPERATURE 1=L0 2=HI 3=HOL | PID X Tpmandz I | |
I I TR I | XXXX MS I | | I
I : I L ENTER CLEAR | L t—————————— -
|
LOW ALARM | |
| 1| (A 00000 "sFPm/sm | SEFONT AT [NTER DI :
| : : XXX.XXX SCFM/SCMM ENTER R |
' |
| | |
| | | :
| |
IL—Av Tem= _|[J|| [ENER | e ENTER |
| |
| |
____________ d
1A PID X DEADZONE PID X Tpman |
| XXXX SEC XXXXXX SEC |
__________ ] I
I |
| PD X T I
ALARM 1 IS XXX pmandz |
1=L0 2=HI 3=HOL I XX MS |
I |
I |
I |
I |
I |
I |
I |
I |
I |
|
___________ o |
|
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PRESS P TO SEE PRESS P TO SEE PRESS P TO SEE
NEXT CHOICE OR NEXT CHOICE OR NEXT CHOICE OR

ALTERNATING ALTERNATING ALTERNATING
¥ PROG AV X 1 PROG AV
PRESS ENTER TO PRESS ENTER TO PRESS_ENTER TO
FROM SHEET ONE —)| SET LOG INTERVAL }_)l SET METER DATA | SET INPUT FILTER TO SHEET ONE
ENTER J,CLEAR
EXEC
MEER v | — — —— — - - -/ —/ —
PROG PRESS ENTER T0 N
0|
AVI_SET METER #16 |

e
OF ID PRESS P
NTER
NEXT TYPE AV IﬁAP__________
INSERTION FLOW
A

|
| DISPLAY NEXT AV
|
:
|

FLOW IS SCFM/SCMM
A
DISPLAY NEXT AV
| INCLUDE CH A ¢
A=YES V=NOXXX

El

DISPLAY NEXT AV
FLOW IS SCFH/SCMH

FLOW IS SCFH/SCMH

S ENTER
o
c
= e o
lE A =YES V =NO:XXX

CF TYPE VCF
A=CCF V=VCF

ENTER

ENTER # OF C.F.
DATA POINTS XX

ENTER

INCLUDE CH V

A =YES V =NO:XXX A =YES V =NO:XXX

INCLUDE CH V
A =YES V =NO:XXX

GF. #1 = XXXX
AT XX0OKXX UNIT

SENTER

T ]
SUM METER #1 xx €
A=+ V =NO —=—

|
|
|
|
|
|
|
|
| INCLUDE CH A
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
CF TYPE VCF | ¢
L | H o — — — (SR
|
|
|
|
|
|
|

|
|
|
| ENTER |
————— —l CF TYPE = ccF | ©

A=CCF V=VCF |
| - " ENTER CleF. 1 = xxx |

LN . | o 1 = oo v | AT 'X)go«_xos'FPM/su
| SENTER | . g = |
L | : il e |
AT XXXXXX UNIT ENTER |

CF. #1 = XXXX | ENTER |

oo — o, b= T _

FLOW PERFECT
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PRESS P TD SEE PRESS P TO SEE PRESS P TO SEE
NEXT CHOICE OR NEXT CHOICE OR NEXT CHOICE OR

PULSE: XXXXXXX PULSE: XXXXXXX

ALTERNATING ALTERNATING ALTERNATING
PROG AV r;;] PROG AV PROG AV
PRESS ENTER TO PRESS ENTER TO PRESS ENTER TO PRESS ENTER TO
FROM SHEET 2 CALIBRATE ]—)[ SET PULSE OUTPUT} | SET LINEARIZERS RESET TOTALIZERS TO SHEET ONE
ENTER lCLEAR ENTER [CLEAR
EXEC EXEC
fonwew — — | — — — — — — — — — — T/ T/ |\ — —/ /7
To | PROS PROG
ENTER PULSE PRESS ENTER TO PRESS ENTER TO
OUTPUT #1 PRO | LINEARIZE CH A 9P| LINEARIZE CH V
ENTER [CLEAR | ENTER | CLEAR ENTER | CLEAR
UNSELy | T T T T T
c
ENTER METER #XX |
ENTER |
TYPES:
| STPM OR SUPS CHAN V IS XXXX
ENTER UNITS PER ENTER UNITS PER | Scru OR Scu NEXT TYPE “AV

LIN_TBL
c
1 XXXX V
ENTER ALARM #XX AT XXXXXX UNITS
ENTER oA
o

o

PT A15 X.XXX V
AT XXXXXX UNITS

PT V15 X.XXXX V
AT XXXXXX UNITS

ENTER # OF TEMP
DATA SETS X

ENTER §# OF TEMP
DATA SETS X

VELOCITY TEMPERATURE
MAPPING (VTM)

T1 DATA AT 0o T3 DATA AT ¢ T1 DATA AT €] oo T3 DATA AT ¢
YO0 DEGF/C R9R7 ] 000X UNITS XX000X. DEGF/C R9R7 1 00000 UNITS

ENTER ENTER ENTER
c c ¢
ENTER #T3A ENTER §T1V ENTER T3V
DATA POINTS X DATA POINTS X DATA POINTS X
ENTER ENTER ENTER

T (T
[ [

TIAT XXX V ¢ TIVI XXX V ¢ T3VI XXXX V
AT XXX UNITS AT Y0000K UNITS AT X00KXX UNITS
oA ° A oA
o o o
oV oV oV
TIAT XXX V ¢ TIVZ XXX V ¢ T3V7 XXXX V
AT XXX UNITS AT Y0000K UNITS AT X00KXX UNITS

S [ ) N ) |
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A
T0 SHEET 4 OF 5 J I
|
| PRESS P TO SEE PRESS P TO SEE PRESS P T0 SEE PRESS P TO SEE PRESS P TO SEE PRESS P TO SEE |
| NEXT CHOICE OR NEXT CHOICE OR NEXT CHOICE OR NEXT CHOICE OR NEXT CHOICE OR NEXT CHOICE OR |
: ALTERNATING ALTERNATING ALTERNATING ALTERNATING ALTERNATING ALTERNATING :
FROM SHEET 4 OF 5 PRESS ENTER 0 | "ROCAY (press eNteR To | PROGAY  (pRess ENter To | PROG AV [ PRESS ENTER TO | PROG AV [ PrRESs eNER TO | PROSAV PRESS ENTER TO I
CONFIGURE SYSTEM >{_SET PARALLEL PRI >|_SET Rs—232 PRINT > CHANGE CODES >|_CHANGE SYSTEM UN 2| CHANGE CALIBRATI |
ENTER |CLEAR ENTER CLEAR ENTER | CLEAR |
|
(o= ) (o ) (e ) I
eaPR | ] T cHeooe |~ | ] 'r fowsyswv | T T ___T leweass | T B
|
| | TERMINAL | TERMINAL |
TERMINAL TERMINAL
NEEDED I NEEDED I NECDED I NEEDED I
CLEAR I CLEAR I I :
______________ Wl ___-—-] - —1_ 4 ___|_
_t TERMIN | ENTER ] | | TERMIN | |TERMN | | TERNIN _=
L >Press enter to change tlem units L Press enter to change calibration units
i Press enter to configure system IéPms enter Eoms;t parallel printer I > Press enter EtNDTE sRat RS—232 printer]| I ENTER I ENTER g0 eyst : ENTER ¢ I
I I [V] Printer is ‘OFF | I I ) ) I A )
| Enter number of channels = XX finter i’ | E Printer is OFF | —> Press enter to change codes | System units are English System | Calibration units are English System :
| | [A] printer is ON | [A] printer is o I lEm‘ER I I |
| ENTER | | | System units are International System | Calibration units are International System
: Enter number of meters = XX I | | Set which access code, | I |
Printer does not get linefeeds | [V] Printer does not get linefeeds User or technician? \llE‘ ER \llENTER |
I Enter number of analog outs = X I | : : I JI
I I Printer gets linefeeds | |A] Printer gets linefeeds I Tel:hnlt:ll'l‘lgod—a tTEUCsHeﬁIC_IAﬁ' I@- —_——— ;NFS— e e |
| Enter number of alarms = XX | ENTER | ENTER | Tech t U . — |
| ENTER | | El echniclan &o:USEg" = | _ENGLISH SYSTEM INTERNATIONAL SYSTEM | SYSTEM UNITS ARE DISPLAYRD ONLY IN "SEE_METER DATA" o
. R “TBS OTALIZER) T e (ToTM7ER, | CALIBRATION UNITS ARE DISPLAYED ONLY IN "PROGRAM MODI
I Enter number of isokinstic ' Printer size is narrow I Printer size is narrow I ENTER I LBS (TOTALIZER) Ke (TOTALIZER) I ADAM_AUTOMATICALLY CONVERTS FROM ONE SYSTEM TO THE |
| “controllers = X | SCFH OTHER (ENGLISH TO INTERNATIONAL OR INTERNATIONAL |
| l’“ ER . Printer size is wide Printer size is wide | the new tech |c|an ooda | SCFPM SCMM | TO ENGLISH). |
| | | ([t %{1{9 6 digits | | SFPM SMPS |
Enter number of pulse outputs = X I lgits long SQ FT SQM |
| ENTER | ENTER | ENTER | the new user code | DEG F DEG C | |
| | | l ! I [u] Gptep the pow usercade |1 SCF (romuzeR) SCM (TOTALIZER) [ i
| Enter standard alr density=Xx0oxX | | i | _
| ENTER N ——— 4 |
! p——————— I ENTER |
|——— NGTE: DEFAULT CONDION | | |
| 16 METERS | L __ _
I 8 ANAL OUTS |
16 ALARMS |
| MAX IS 22 CHAN
| 16 METERS |
| ANAL O |
16_ALARM:
| CONTROLLERS|
I 8 PULSE OUT |
MIN IS 1 CHAN |
| 1 METER
| 0 ANAL OUTS |
I 0 ALARMS I
0 CONTROLLERS
| 0 PULSE OUT |
| |
r—————"—"—"—="————- =
| AR DENSNY = 0.07387 |
mm Hg
| _KURZ SID. AT 25°C AND 760 mm Hg |
| For INTERNAL USE ONLY |
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