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1.0 Overview 
 
The VSH323 viscometer is designed for in-line process use.  Measurements are made inside a 
shielded cage at the base of the probe. The sensors is made of 316 and 410 stainless steel. It has no 
moving parts, a simple rugged construction, and offer years of maintenance free service.  In 
laboratory use the sensor should be supported with a standard lab clamp or similar means, with the 
sensing head fully immersed, or in a temperature controlled circulator.   When installed into a tank,  
we offer a protective cage [see below and the sensor data sheets].  
 
C350 electronics excites the sensor, then computes and visually displays the current values of 
viscosity and temperature.  It has two electrical outputs for remote monitoring of these parameters; 
1) 0-4Vdc or 4-20ma analog current output for each parameter, and 2) an RS232 digital serial port 
for computer monitoring.  An alarm signal [5V TTL logic] is output on the back. The electronics 
can be used in a bench top configuration or panel mounted, although in a lab setting it is usually 
free standing.   The sensor connects to the electronics with a six-pin locking connector on the back.   
The C350 is powered through a standard IEC power receptacle, requiring 90-240Vac, 50-60Hz.  
The 4-20 ma outputs are internally sourced, so they can drive long cables prior to connect to a 
current-detection analog input, such as the A/D input of a computer, a current meter, etc. [400 ohm 
max loop resistance]. 
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To interface the C350 to a Windows® based computer, install the complementary interface 
software.  In addition to providing a continuous tabular and graphical display of the data, the 
computer interface enables operations such as setting data log intervals, setting alarm levels, and 
field and factory calibration adjustments.  Viscosity measurements are made five times per second.  
Successive measurements are averaged with a rolling window, dependent on the data log interval.  
For example, with a 30 second average the displayed and recorded data is the average of the 
measurements made during the preceding thirty second interval. For logging intervals greater than 
two minutes, a fixed two-minute average is used.  The factory default data log interval is ½ minute. 
 
*Windows is a registered trademark of Microsoft Corporation. 
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2.0 VSH323 Sensor Installation 
 
A.    Laboratory Measurements and Initial Checkout 
 
The simplest lab setup is to immerse the VSH323 into a 10-25ml sample in a 1” sampling tube or 
into a beaker, as illustrated.  Move the sensing head up and down in the liquid two or three 
times to guarantee good mixing.  The sensing head will quickly come to thermal equilibrium with 
the fluid.  Viscosity measurements will be made every 200 milliseconds, i.e. virtually immediately 
and continuously.  Plastic or glass sampling tubes of the sort illustrated are available from lab 
suppliers or from us [one inch ID required]. 
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B.   Process Installation 

 
1. In Line Installation 

 
The VSH323 sensor installs into a process line using one inch or greater diameter piping.  When 
selecting the installation pipe size, bear in mind the 0.96 inch sensing head diameter.  It is often best 
to install into a bypass line with shut off valves for ease of installation and service.  The sensor 
needs an adaptor properly sized for the piping in use.  The sensor-to-adaptor seal is ¼ NPT.  With 
the sensor well into the flow thermal equilibration will be best if the line is well insulated.  A 
sampling port is an additional convenience.  The drawing below illustrates a typical installation; 
however, many variations are clearly possible.   If you did not order, but would like an adaptor of 
the type shown, contact the factory for a prompt quote.  We inventory common adaptor sizes. 

 
Note:  The sensor can be mounted in any convenient orientation. 

 
Note:  To assure accurate temperature measurements insulate the bypass line. 
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2.   Installation into a Process Tank 

 
The VSH323 sensor can be installed directly into a stirred day tank or reservoir.  It is a good idea to 
protect the measurement head from stir blades and potentially rough handling, so we offer a 
protective cage for the sensor with a support stem.  A typical installation is shown opposite.  
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3.0 C350 Electronics 
 
The sensor with XC3 extension cable connects to the electronics at the 6-pin locking connector on 
the back.  C350 electronics is powered with 90-240Vac 50-60Hz “universal” mains power.  It 
excites the sensor, receives the response, converts this to viscosity and temperature data, displays 
the data locally, and exports the data via 0-4Vdc or 4-20ma current outputs and an RS-232 digital 
output, to either a computer or a remote recording or control device.  It can be installed in a panel 
cutout by positioning the side rails against the back of the panel then restoring the side panel 
retaining screws.   If you plan to mount it in a panel, the proper cut-out size is 5.45 x 2.70 inches 
[13.7 x 6.7 mm].  Alternatively, the cabinet can simply be placed on a bench top.  If desired, use the 
0-4Vdc or 4-20ma outputs on the back for monitoring or control. If the 4-20 ma output is 
configured, limit the loop resistance to 400 ohms.  If a voltage sensing device is used, with the 0-
4Vdc configuration (default), use a meter with an input impedance of 100kohm or greater.  Connect 
the RS-232 serial port to your computer and install the software provided (see below for details). 
 
 

Note:  The default analog output configuration is 0-4Vdc 
corresponding to 0-400degrees and zero to Full Scale viscosity.  If a 
sourced current output is desired, be sure to note this on your order.  
In this case the analog outputs will be 4-20ma corresponding to 0-
400degrees and 0 to Full Scale viscosity.  Converting from voltage to 
current mapping is easily done at any time [see section 5.E]. 
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C350 Back Panel 
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3.A   XC3 Extension Cable Installation 
 

 
 
The XC3 extends the 16” [40cm] cable of the VSH323 sensor to a maximum of 100 meters [330 
ft].   The VSH323 requires an XC3 cable with its built in pre-amp.  The 6-pin locking extension 
cable then connects the XC3 to the C350 electronics. 
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4.0 Software Installation 
 
The software necessary to interface your Windows® computer to the C350 electronics is available 
on the enclosed CD or we can download it to you electronically.   Simply install the CD in your 
drive and follow the on-screen directions.  If for any reason the software does not install, consult 
TDC support for advice. 
 
*Windows is a registered trademark of Microsoft Corporation. 
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5.0  Operation 

To operate the system, activate the power switch on the C350 face.  The system will require a few 
seconds to begin operating, and another few seconds to begin producing data.  When operating the 
green “measure” LED on the face will blink 5 times per second. If the sensor has recently been 
immersed in a fluid with which it is not thermally stabilized, the temperature measurement will 
require a minute or two for complete temperature stability.  To monitor data digitally, see the 
following section. To make a modest adjustment to either the viscosity or temperature output based 
on independent field data, select the Field Calibration mode.  To remotely record the outputs, 
connect to the 0-4Vdc or 4-20ma sourced terminals as described below in “Analog Outputs”.  The 
5V TTL alarm output is available on the back panel. 
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A.  Computer Data Monitoring [Data Log] 
 
With the serial port of your computer connected to the serial port of the C350 electronics and the 
VTmonitoring program active, your computer screen will have a tabular display of viscosity and 
temperature data aligned with a date and time entry.  High [top] and Low [bottom] alarm levels 
should be entered in the boxes above the temperature and viscosity columns.  Both viscosity and 
temperature data are color coded based on these entries.  A green data color indicates a value that is 
within the middle 60% of the high/low alarm settings. A red color indicates values above the high 
alarm, and dark blue values below the low alarm.  Amber indicates a value within bounds, but close 
to the high alarm level, and light blue a value within bounds but close to the low alarm.  
 
On the bottom of the display there are six choices for data logging interval, which determines the 
frequency with which new data is reported.   The default value is ½ minute.  With this setting data 
is recorded every 30 seconds.  The recorded value is the average of measurements made over that 
time interval.  Since a measurement is made five times per second, the thirty second measurement is 
the result of analysis of 150 independent measurements.   By selecting a different logging interval 
the display adjusts appropriately.  For example, with a two-minute interval, the data recorded is the 
result of analysis within that two minute window.  For five and ten minutes selections the reported 
data is the result of the two minutes preceding the log interval.   
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To view data older than the displayed values, simply scroll the viewing window down.  
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B.  Graphical Data Monitoring [Data Graph] 
 

When in VTMonitor, there is a tab on the bottom labeled “Data Graph”.  Click this to switch the 
display into a graphical mode.  On the right hand edge there are two magnification choices, “+” and 
“-“.  The zoom-out option [“-“], selects a graph ordinate which is 0 to 120% of Full Scale.  The 
small carrot shaped handles on the ordinate allow adjustment to any alternative scale.  Selecting the 
zoom-in option [“+”], sets the top of the graph to the high alarm level and the bottom to the low 
alarm level.  A typical graphical display is shown below with the zoom out settings active. 
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C. Operating with Temperature Compensated Viscosity [TCV] 
 
Temperature Compensated Viscosity [TCV] is available on version 4.20 software and above.  The TCV 
calculation uses a linear log[log(viscosity)] vs  Temperature dependence, as is typical of most 
hydrocarbons and many fluids.  The user enters the desired reference temperature and two pairs of 
viscosity and temperature data, and the software computes the viscosity at the reference temperature. 
 
 

TCV Setup 
 

When the VTMonitor “TCV” icon is clicked, you will see a setup menu.  Simply enter two sets of 
viscosity and temperature data and the desired reference temperature.  When the “Show Corrected Units” 
icon is clicked, the screen will show the normal VTMonitor display with either a tabular or graphical 
option.  When in TCV viscosity listed in VTMonitor and the analog output will correspond to 
viscosity at  the reference temperature, not the measured temperature.  The TCV icon will have a 
green background and the viscosity column heading will be changed to TCV @ 25.0 degC [or whatever 
reference temperature was selected].   To revert to un-corrected raw viscosity data, click the green TCV 
icon and then click the “Show Uncorrected Units” icon.  The TCV icon background will then revert to 
black and the menu bar will no longer indicate measurement at a reference temperature. 
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Labels and Icons when operating in Temperature Compensated Viscosity 

 
Monitor Viscosity Label  

 

TCV Icon 

 

Revert to Uncorrected Icon 
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D.   Field Calibration 
 

Field calibration is a capability to make modest adjustments to the displayed data to assure 
agreement between the instrument and “known” measurement values, based on values of a 
reference fluid, or comparison to a reference standard.   It is a proportionate correction at and below 
the calibration point, and an additive one above.  In the lower left corner of the monitoring display 
[see above] there is a “calibrate” button to enable this feature.  Simply click on the button, then 
enter the “known” values of either viscosity and/or temperature, and then click on “Change 
calibration based on the values entered above”.  The display will then return to the monitor display 
with the Calibrate button shown amber.   To return to factory setting, click on the amber “Calibrate” 
button, then click on the “Reset factory calibration” button. 
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E.   Analog Outputs 
 

The barrier strip on the back of the C350 has two analog outputs, one for viscosity and one for 
temperature.  If voltage is set (default) 4 Vdc corresponds to the full scale viscosity and 400 
degrees.  Mapping of the current outputs is 4 Ma for 0cp and 0 degrees [either C of F], and 20ma 
for full scale centipoises and 400 degrees.  The current driver is capable of supplying any current 
sensor with a loop resistance of 400 ohms or less.  

 
F.  To Change the Analog Mapping 

 
1. Remove the power cord. 
2. Disconnect the sensor, serial cable, and analog interconnects. 
3. Remove the back panel of the C350 by unscrewing the four retaining screws. 
4. Slide the internal circuit card out about one inch [you may need to temporarily disconnect the    

4-conductor display cable from the 1x4 locking header on the upper right hand corner]. 
 
Viewed from the top of the C350, the top left hand corner of the circuit card has a small 2x3 header 
labeled H3.  There are two jumpers on the header, one for viscosity and one for temperature.  If the 
two jumpers are across the right hand pin pair [shown in the right figure below] the analog output 
mapping is voltage [0-4Vdc]; however, if the jumpers are across the left hand pin pair [shown on 
the left below] the mapping is current [4-20ma].  Set the jumpers as desired, and reverse the four 
steps listed above.    
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Note:  To improve reliability the header pins may be soldered 
closed rather than jumper-selected.  In this case, the procedure 
is the same, simple remove the solder bridge with solder wick 
and re-solder in the desired configuration. 
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6.0 Cleaning the Sensor 
 
After completing a measurement, we recommend flushing the sensor head with a light grade solvent 
to flush the sample from the measurement head.  The outside can be wiped clean with an absorbent 
cloth, and the drained sensing head flushed of solvent with a series of short blasts of compressed 
air.  Precision “air duster” cans offer a convenient source of compressed “air” (most use 
compressed liquid Tetraflouroethene).  Another alternative is the use of compressed CO2 gas 
flushing systems.  For better results, repeat the process with clean solvent and for best cleaning 
follow with a volatile solvent such as Alchohol to eliminate any residue [although this last step is 
generally not needed]. 
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7.0  Trouble Shooting and Technical Assistance 
 
 

Sensor Cable RTD and Coil Continuity Test 
 
 
Disconnect the sensor from the electronics and with an ohm meter measure the resistance 
between the pins 1-2 and between 1-3.  If the resistance R(1-2) is 60-70 ohms at room 
temperature and R(1-3) is 1000 to 1200 ohms, the coil and RTD are OK.  [The coil is about 
66 ohms and the RTD is about 1100 ohms at room temperature.]   
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Circuit Card and Software Operability Test 

 
With the system running, on the front face there is a “measure” led just to the left of the 
power switch.  If the software is uncorrupted and the system is operating properly, a 
rapidly blinking [5/second] green LED should be visible.  If you see a steady green light 
the software has been corrupted.  Many times this will be corrected by cycling the power 
briefly.  If you see no light, there may be no internal power or other problems. 
 

 
Additional Tests 

 
Further diagnostic tests are possible, but involve steps that are best carried out under factory 
guidance. Also refer to our web page, www.tdcollaborative.com .  
 

Email:  support@tdcollaborative.com 
Phone: 781.933.6116 –2 [service] 
Fax: 781.218.2682  NEW 


