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1 Before you begin 
1.1 About the manual 

This manual provides information on the Rheonics SME. This document specifies all the device 

features and documents that the Rheonics SME supports in detail. 

 

This manual assumes that the following conditions apply:  

• The sensor has been installed correctly and completely according to the installation 
instructions.  

• The installation complies with all applicable safety requirements.  
• The user is trained in government and corporate safety standards. 

 

1.2 Contact 
Contact the Rheonics team to help you with any inquiry. 

For sales and delivery-related questions contact the Sales Team at info@rheonics.com 

For installation, integration troubleshooting contact the Support Team at support@rheonics.com   

 

1.3 Who should use this document? 
The specification is designed to be a technical reference for Rheonics sensors End Users. This document 

assumes the reader is familiar with the transmitter and industrial instrumentation requirements and 

terminology. 

 

1.4 Warning 
The users should be trained in government and corporate safety standards that apply for their 

installation and use.  

This installation manual is strictly for non-explosive atmospheres. If such installation is required, 

the user must refer to the Intrinsically Safe Installation Manual. 

 

1.5 Nomenclature 
 

Abbreviation (short form) Full-term Meaning 

SRV Symmetric Resonator 

Viscometer 

Viscosity sensor 

SRD Symmetric Resonator 

Densitometer 

Density and Viscosity sensor 

DVP Density Viscosity Probe HPHT inline probe 

DVM Density Viscosity Module HPHT inline module 

RCP Rheonics Control Panel Software for data acquisition 

and configuration 

SME Sensor Module Electronics Sensor electronics 

 

 

mailto:info@rheonics.com
mailto:support@rheonics.com
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1.6 Related Documentation 
You can find all product documentation on the USB storage device that is integrated in the sensor 

or was shipped with the sensors. You can also find them on the website at: 

https://rheonics.com/resources  

 

For more information on the sensor, refer to the following documents on Rheonics website. 

Contact the Rheonics Support Team if you cannot find a document online. 

 

Title Code Description 

SME Manual SME-OP Sensor Module Electronics Operator Manual 

RCP Software Manual RCP-OM Rheonics Software Installation and User Manual 

Communication 

Protocol Manuals 

Various Modbus TCP, Modbus RTU, HART, Profinet, 

Ethernet/IP, etc. 

EX installation Sensor 

Manual 

EX-IM Installation of Intrinsically Safe Sensors Manual 

 

  

https://rheonics.com/resources
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2 What’s in the box? 
2.1 Scope of Delivery 

The following items are delivered with Rheonics sensors: 

• Electronic transmitter SME 

• Rheonics sensor probe as ordered 

• Protective Sleeve for the sensor probe. 

• 24 Volts power supply (specify plug – US or EU). Depending on the powering method. 

• Short power cable. Depending on the powering method. 

• USB cable. 

• Sensor cable. 

 

 
Figure 1. Identifying the items within the box 

Notes: 

o The items listed above may vary for your delivery and depends on the order code. 

o Customer should inspect the goods upon arrival. In case of damage or missing items, 

contact Rheonics Sales Team at info@rheonics.com  

o The Rheonics sensor probes have different variants, and the protective sleeve changes 

accordingly. The protective sleeve is meant to protect the probe’s sensing element when 
stored or handled and should be removed for sensor operation. 

o Rheonics offers different sensor cable variants and lengths. Review all variants here. 

o The sensor electronics SME has different variants. The image shows the SME-DRM. Review 

all variants on the electronics and communication page, here. 

mailto:info@rheonics.com
https://support.rheonics.com/en/support/solutions/articles/81000412899-rheonics-sensor-cable-and-connection-variants
https://rheonics.com/electronics-and-communication/
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3 Rheonics Sensor Module Electronics  
Rheonics SME is the ultra-fast and robust module electronics of Rheonics sensors. It is connected 

to a sensor probe to read the signals from the probe, translate them to temperature, viscosity, 

and/or density, and transmit the data through multiple industrial communication protocols 

available by default or under request. The robust electronics make Rheonics sensors one of the 

market's fastest and most accurate sensors. 

For the operation of Rheonics sensors, the electronics SME must be powered on and connected to 

the probe with the use of the sensor cable delivered by Rheonics. The SME and probe are paired 

together in factory, which means that the SME is not exchangeable, and should only be used with 

the probe it came with. If there is a requirement to connect an electronic with a probe different 

than the one it came with, contact Rheonics Sales Team. 

Different SME variants are offered by Rheonics and are coded with prefix “E” in the order. These 

variants differ in the housing but have the same basic electronics unit inside. 

 

3.1 SME-DRM (E1) 
SME-DRM is designed for installation of the electronics on DIN rails and inside cabinets.  

Some characteristics of the SME-DRM are: 

• Housing material: Stainless Steel 304 (1.4301) 

• Protection rating: IP20 

• Weight: 0.2 kg (0.4 lbs) 

• Installation: DIN rail inside cabinets 

 

 
Figure 2 Rheonics SME-DRM 

3.2 SME-TR (E2) 
SME-TR has the electronics unit inside a blind solid enclosure. This is suitable for outdoors and 

indoors installations due to the higher ingress protection. 
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Some characteristics of the SME-TR are: 

• Enclosure material: Aluminum with sprayed Polyurethane (PUR) coating 

• O-Ring seal material: FKM 

• Protection rating: IP66 

• Weight: 1.7 kg (3.8 lbs) 

• Ports: 3 ports of ½”NPT 

• Installation: Outdoors and indoors 

 

 
Figure 3. Rheonics SME-TR 

3.3 SME-TRD (E3) 
SME-TRD has the electronics unit inside a solid enclosure with a display. This is suitable for 

outdoor and indoor installations due to the higher ingress protection, and works as a local view 

for the operator to see the data in real-time. The display can show a maximum of three variables 

at the same time. 

Some characteristics of the SME-TRD are: 

• Enclosure material: Aluminium with sprayed Polyurethane (PUR) coating 

• O-Ring seal material: FKM 

• Protection rating: IP66 

• Weight: 1.7 kg (3.8 lbs) 

• Ports: 3 ports of ½”NPT 

• Installation: Outdoors and indoors with local display 

 

A multi-live LCD and LED lights are available on the SME-TRD display to monitor the sensor and 

communication status and visualize measured data instantly. Information on the LCD and LEDs are 

detailed next. 
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Figure 4. Rheonics SME-TRD 

3.3.1 SME-TRD LED LIGHTS 
SME-TRD display’s LEDs are numbered next and their descriptions are detailed below. 
 

 
Figure 5. Rheonics SME-TRD - Display LEDs 

 

 

 



 

Rheonics SME Operator Manual 

SRV-OP-2508 

©Rheonics. Rheonics confidential and proprietary information.  Page 11 of 37 

 

1. Process LED: The LED light will operate on the following conditions. 

 

Status Description 

Always Off Sensor is in air 

Always GREEN Sensor is in fluid 

RED Unstable readings 
Table 1. Process LED status 

2. Power LED: Always green when the electronics is powered. Blinks red when only USB cable is 

connected but no power supply is active. 

3. Sensor LED: Blinks green when in normal operation, it goes red when in error.   

4. Modbus LED: Blinks green when Modbus communication is in operation. Always off when 

Modbus communication is not in use.  

5. HART LED: The LED light will operate on the following conditions. 

 

Status Description 

Always OFF HART disabled 

Always GREEN HART enabled, idle state 

Blinking GREEN Bytes received; command not 

completed yet 

Blinking RED Bytes received; data corrupted 

Always RED Loop is open, no HART communication 

possible 
Table 2.HART LED status 

6. Bluetooth LED: The LED light will operate on the following conditions 

 

Status Description 

Always OFF Bluetooth disabled 

Always BLUE Bluetooth enabled 

Blinking BLUE Bluetooth communication is active 

Table 3. Bluetooth LED status 

3.3.2 SME-TRD WARNING AND ERRORS 
The SME Display contains the following information. 
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Figure 6. SME-TRD display parameters and sensor information. 

1. Sensor and Process: Sensor (first) line can display the following status. 

 

Status Description 

Running Sensor readings are normal 

Error Sensor configuration issue 

Unstable Not reliable readings 

Unlocked The sensor is not locking properly to a 

measurement value. 

Unavailable Communication between electronics 

and display is not available 
Table 4. Sensor line 

Process (second) line can display the following status. 

 

Status Description 

Out of range Sensor readings are outside the measuring range 

Within limits Sensor readings are inside the measuring range 
Table 5. Process Line 

2. Parameter value: Each line will display the value and unit used. Additionally, a status is shown 

at the right which displays if there is an issue with that specific parameter. 

3. Sensor data: This line displays information like the sensor serial number, FW version and IP 

address. 

4. Parameter name: This section displays the parameters’ name currently shown on the display. 
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3.4 SME-BOX (E4) 
SME-BOX is a device designed for tabletop, desktop, or laboratory setups. It has a touch panel 

industrial PC integrated to run Rheonics software directly there without the use of an additional 

PC. Some characteristics of the SME-BOX are: 

• Dimensions: 365 x 280 x 220 (mm) [14.4 x 11 x 8.7 (inch)]  

• Power Input: 110 / 220 V AC 

• Power consumption: max. 100W 

• Total Weight: 8.1 kg (17.9 lb) 

• Operating temperature: Max 65°C/150°F ambient 

• Communication interface: 2x USB, 1x Ethernet, 1x HDMI, 1xRS485, 1x Wi-Fi 

• Sensor Connection: M12 

• Computer OS: Windows 10 

 

 
Figure 7. Rheonics SME-BOX 

4 Preparing the system 
The sensor measurement system consists of two components: 1. SR Probes and 2. SME 

transmitter (Electronics unit) 
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Figure 8. SME Transmitter (Electronics unit) 

Rheonics sensor cables uses a ferrule with a pin length of 8mm and diameter of 1mm. The 

terminals of the SME-TR/TRD are rated for wires of 0.2 - 1.5 mm2 i.e. AWG 24 - 16. 

 

Terminal Block 1: Used for powering the electronics with a 24V DC power supply and for Modbus 

RTU communication with its RS485 port. 

Terminal Block 2: Used for 4-20mA outputs, Rheonics offers 3 analog output channels that are 

configurable by the user. 

Terminal Block 3: Used to connect to the sensor probe through the sensor cable. 

USB Port: A port available for the sensor configuration and communication through a USB cable. 

Ethernet Port: An Ethernet port is available for the sensor configuration and communication 

through an Ethernet cable. 

 

 

 

 

 

 

 

https://rheonics.com/electronics-and-communication/
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5 Sensor Wiring 
The figure below shows the typical connection of the SRV sensor, including the SME electronics 

and the sensor probe. These devices are connected using the sensor cable included in delivery, 

the physical connection on the probe is with an M12 8-pin female A-coded connector.  

The sensor electronics should be powered with 24V DC. Fuses are recommended to safeguard the 

sensor electronics. 

 

 
Figure 9:  Rheonics sensor standard wiring. 

Sensor supports multiple analog and digital communication interfaces and protocols. Refer to the 

communication manuals for details on each of the protocols and use. To download wiring 

drawings visit the Support Article:  Sensor electronics (SME) - Wiring drawing. 

 

 

ATTENTION: The sensor wiring shown above is not valid for intrinsically safe 

installations of an EX-certified SRV sensor in hazardous environment locations. 

Visit the correct manual at https://rheonics.com/resources/manuals/. 

ATTENTION: Electronics enclosure and cable shield are both grounded.  

 

 

5.1 Connecting and disconnecting wires to the terminal blocks on SME 

electronics 
The SME electronics has terminal blocks for the power input, sensor cable (8 wires), 4-20mA 

output signals (Ch1 also used for HART 2-wire communication), and Modbus RTU. Care should be 

taken to avoid damage by using excessive force while connecting and disconnecting wires to the 

terminal blocks. 

https://support.rheonics.com/en/support/solutions/articles/81000393097-sensor-electronics-sme-wiring-drawing
https://rheonics.com/resources/manuals/
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The recommended wire gauge for the SME electronics is 0.5 mm2 or 20 AWG. All wires connected 

to the SME should be crimped, 8 mm diameter crimps (white ferrules) are recommended. The 

sensor cable needs 8 wires with the correct ferrule for installation as shown in next Figure. 

 
Figure 10: Sensor cable with crimped wires. 

To connect wires to the SME, insert the crimped end in the correct port on the terminal block till it 

clicks firmly in place and cannot be pulled out when tugging on the wires (do not tug on the wires 

with a lot of force as that may damage the terminal block). 

 

To disconnect the sensor wires, press the white tab for that specific port with a small flat screw 

driver as shown in the picture below where the user is removing wire connected to port 1. While 

pressing on the white part, pull out the cable connection with the other hand. 

  

 

 
Figure 11: Disconnecting a wire from SME. 

Review more on this article: Cabling best practices. 

 

5.2 Connecting the sensor probe to sensor electronics 
The sensor is connected to the transmitter electronics by a sensor cable. Follow the color code table 

below to connect the correct wires from the sensor cable to the sensor connection terminal strip 

on the transmitter. The leads are delivered with crimped ends; cable can be shortened if needed, 

but ferrules should be crimped onto the stripped ends. 

 

https://support.rheonics.com/en/support/solutions/articles/81000408323-best-practices-for-cabling-installation
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Figure 12. Sensor cable connection to the sensor electronics. 

Wire Color Sensor connection terminal # 

Red 8 

Blue 7 

Pink (Rose) 6 

Grey 5 

Yellow 4 

Green 3 

Brown 2 

White 1 

---not connected--- 0 
Table 6. SME terminal for sensor cable wires 

 

 

ATTENTION: The wiring color order shown in the table above is not valid for 

intrinsically safe installations of an EX-certified SRV sensor in hazardous 

environment locations. Visit the correct manual at 

https://rheonics.com/resources/manuals/. 

 

5.3 Grounding and Earthing Recommendations for Rheonics Sensor 

Installations 
Grounding and earthing are crucial for safety and system performance, with earthing protecting 

personnel from electric shock by connecting equipment to Earth, while grounding ensures system 

stability and signal integrity by providing a common reference. For Rheonics sensors, proper 

implementation minimizes electrical noise, protects sensitive components from surges, and 

dissipates static electricity, all vital for accurate measurements and safe operation in industrial 

settings. 

 

https://rheonics.com/resources/manuals/
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• Protective Earthing (PE): Essential for personnel safety. All metallic parts of the Rheonics 

sensor's enclosure and any associated control boxes/cabinets that are not intended to carry 

current must be robustly connected to the plant's protective earth system. This creates a safe 

path for fault currents in case of internal insulation failure, preventing electric shock hazards. 

 

• Signal Grounding: Critical for sensor performance and signal accuracy. This provides a stable, 

common reference potential for the sensor's internal electronics and its communication signals 

(e.g., 4-20mA, Modbus, Ethernet). Correct functional grounding minimizes noise interference 

(EMI/RFI), ensures reliable data transmission, and prevents common-mode voltages from 

affecting measurements. 

 

• Internal Cabinet Bonding: All metallic components within the cabinet (e.g., mounting plates, 

DIN rails, cable trays) should be bonded to the cabinet's earthing system, creating an 

equipotential zone. 

 

• Proper Termination: Ensure shield connections are clean, short, and provide a low-impedance 

path to the ground point. Use proper shielded cable glands at entry points to maintain shield 

integrity. 

 

• Separate Power and Signal: Keep power distribution cabling and signal cabling physically 

separated to minimize inductive coupling and noise. 

 

5.4 Electromagnetic Compatibility Tests for Sensor Probe and 

Electronics 
Rheonics Sensor transducers and electronics (transmitter) undergo EMC testing and conform to 

the following standards: 

 

• EN 61326-1:2013 Electrical equipment for measurement, control and laboratory use — 

EMC requirements — Part 1: General requirements IEC 61326-1:2012 

• EN 61326-2-3:2013 Electrical equipment for measurement, control and laboratory use 

— EMC requirements — Part 2-3: Particular requirements — Test configuration, 

operational conditions and performance criteria for transducers with integrated or 

remote signal conditioning IEC 61326-2-3:2012 

 

Avoid installing the sensor cable along power lines that can affect the sensor readings and 

performance.  
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5.5 Grounding wiring diagrams. 
Variant 1: This configuration is used for the standard configuration of all SME versions. 

 
Figure 13. Rheonics sensor standard wiring 

Variant 2: This wiring version is exclusive for all SME-DR, HT and slimline probes. Yellow and green 

wires are connected to the cabinet ground. 

 

 
Figure 14. Rheonics wiring valid for SME-DR,HT and slimlines probes. 
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Figure 15. HT probe wiring diagram, this one is used if cabinet or system ground is not available. All 3 are connected to 

pin 0. 

Variant 3: Variant 3 (SME-TRD) can use any of the grounding configurations shown in Figures 13 

to 15, depending on the sensor probe type. This version includes an external ground tab, which 

should be connected to the cabinet or facility ground. This connection is important for ensuring 

proper electrical safety and minimizing electromagnetic interference (EMI). 

In addition to this, the in-housing grounding terminal allows connection of the cable shield (,  

providing local shielding continuity. 

Using both grounding points together helps ensure robust and reliable grounding for industrial 

installations. 

 

 
Figure 16.SME-TRD grounding tabs 
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Variant 4: Used in Ex sensors, Please review the latest manual available on the Rheonics website 

https://rheonics.com/resources/manuals/.  

 

 
Each Ex sensor comes with its own user manual, which is shipped along with the sensor. 

5.6 Mitigating EMI impact on Rheonics sensors 
When working with various electronic systems, Electromagnetic Interference (EMI) issues are not 

uncommon and can adversely affect nearby electronic devices, leading to problems such as serial 

communication loss, disturbances in output signals, and cross-talk.  

 

Electromagnetic Interference (EMI) is a widespread issue with diverse sources, posing potential 

challenges to the reliable functionality of electronic devices. Common sources of EMI include 

devices with switching power supplies, Variable Frequency Drives (VFDs), electric motors, and 

voltage converters, as well as transmitters, power lines, motors, generators, and other sources of 

Radio Frequency Interference (RFI). Additionally, switching devices, digital electronics with rapid 

voltage changes, and wireless communication devices all contribute to EMI.  

 

Some of these are present in a large number of manufacturing, transformation and transport 

processes commonly used in industrial applications. 

 

How does EMI affect Rheonics sensors? 

 

Rheonics sensors employ proprietary technology to achieve extremely high immunity from EMI. A 

properly connected Rheonics inline process density meter and viscometer can easily operate 

without performance degradation in high EMI environments like with large electric motors 

provided that the sensor probe and electronics are properly grounded following recommended 

procedure. 

 

The table below gives general guidance on what symptoms a user would find when the sensor 

might be affected by EMI from computers and power lines - here the causes and mitigation 

strategies are discussed. These are items to take into consideration when doing a Root Cause 

Analysis (RCA) on sensor where performance degradation is taking place. Rheonics sensors employ 

real-time detection technology that can highlight possible measurement issues, these are shown 

as error codes on the sensor output. When using the Rheonics Control Panel (RCP) software, these 

codes are often accompanied with descriptive text that highlight possible cause and solution. 

 

Symptom Cause 
Description 

 
Solutions or checks 

• E10 and E12 

errors (Low 

Accuracy 

Error and 

Sensor 

Locked 

Error).  

1. This can be 

triggered if 

user uses serial 

communication 

and try to 

control a VFD 

Due to EMI, sensor 

performance could 

be compromised 

and it may not 

provide reliable 

readings.  

 

1. It is 

recommended 

to try Ethernet 

communication 

in these 

scenarios. 

https://rheonics.com/resources/manuals/
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through a 

single Laptop. 

2. Running the 

sensor along 

power 

lines/noisy 

data/motor 

starters. 

 

 

2. We 

recommend 

connecting the 

motor or VFD 

controller to a 

different 

Laptops that 

the one 

used  for 

communication 

with the sensor 

electronics 

over USB 

3. Avoid usage of 

USB 

communication 

as those are 

heavily 

affected by 

EMI. 

4. Verify wiring 

and ground 

loops. Do not 

run sensor 

cable along 

power lines. 

Ensure the shield of the 

sensor cable is 

grounded properly - 

this ensures the signal 

is not affected by EMI 

between the probe and 

the sensor electronics 

(in particular when 

there is a long run 

length of cable 

between the probe and 

electronics) 

 

To reduce the impact of EMI we recommend the following: 

• Ensure the proper grounding of the panel (where sensor electronics is mounted) to the 

equipment ground (where sensor probe is mounted).  

• Ensure that the sensor (probe and transmitter) are properly grounded. 

• Ensure the sensor cable shield is properly connected to ground. 

• Connect all ground connections to a metallic common ground block.  

• Verify that all electronic components are adequately earth-grounded.  

• Maintain separation between power lines and sensor cable to prevent interference.  

• In extreme cases, an EMI filter is also recommended. 
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6 Powering the transmitter 
The sensor power consumption is as follows: 

• Voltage required: 24V DC 

• Voltage range acceptable: 18-36V DC 

• Current required (min): 120 mA 

• Current recommended: 200 mA or higher 

• Power required (maximum): 3W 

• Power recommended: at least 5W 

• Fuse (if required) rating: >500 mA Slow-blow fuse 

Power input terminals are labeled with 24 V DC + and – GND. Connect a 24V DC supply to the 

power input terminals on the transmitter.  

 

 
Figure 17: Power terminals in SME electronics. 

 
It is important to avoid ground loops in the setup/plant where the SME is used. Ground 

loops can lead to excessive currents on the ground/return wire of the SMEs 24V power 

supply which can damage the unit.  

To prevent this, we strongly recommend that the SME is powered by a separate 24V 

power supply with galvanic separation. Otherwise, the SME might be permanently 

damaged. 

Review SME wiring diagram at Sensor electronics (SME) – Wiring drawing. 

 

6.1 Power supply specification 
When selecting a power supply to power the Rheonics sensors, select one with the following 

ratings: 

• Voltage output: 24V DC 

• Power rating: 5W or higher 

• Current rating: 200 mA or higher 

Often power supplies are available that meet the local regulatory approvals and can take all of 

the following inputs: DC, AC, Single-phase, 2-phase, and 3-phase. 

https://support.rheonics.com/en/support/solutions/articles/81000393097-sensor-electronics-sme-wiring-drawing
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 Rheonics sensors can be configured over USB but the sensor will NOT make any 

measurements over USB supplied power. For operation (factory floor or in lab), it is 

recommended to power the sensor using a galvanically separated, certified power 

supply from a reliable source. Check power supply to ensure you get the required 

voltage and current without significant noise. 

 

6.2 Examples 
We show below some examples of industrial power supplies that can be used with the sensor. 

This is by no means an endorsement of any specific brand. Any adequately rated power supply 

from reputable manufacturers will give you a stable, noise-free, and safe power supply for your 

sensor operation.  

It is the customer's responsibility to ensure that the power supply that is sourced meets the local 

and national requirements for their installation.  

Rheonics does not sell power supplies due to the varying global connector and power ratings. 

However, the power supplies mentioned below are quite universally available or have suitable 

alternatives. 

 

 A fuse is not necessary from the DC converter but if you plan to use one then a 200 mA 

24V fuse is sufficient. The device has a maximum power input requirement of under 

5W.   

 

6.3 Industrial power supply 
Applications: 

• Used in enclosures/cabinets 

• Used for powering sensors in the plant (Industrial power supplies provide a higher level of 

reliability in connection compared to power adapters connected to power strip) 

• Single, 2- or 3-phase power supply can be used which have a DC output of 24V DC 

 

These typically tend to be DIN rail mount units as shown below: 

 

• DIN rail mounted: This power supply unit is designed to be easily mounted on a DIN rail, 

providing a secure and standardized way to install it within an electrical enclosure 
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Figure 18. Din rail mounted power supplies [Din rail power supply-Siemens] 

 DISCLAIMER  

Rheonics is not endorsing this product, users should use it at their own risk, and it merely 

serves for informational and illustration purposes; no rights can be derived from its 

contents. 

 

• Switching Power Supply (SPS): an electronic power supply that uses a switching regulator to 

convert electrical power efficiently. It differs from traditional linear power supplies in its 

methodology of voltage regulation and power conversion. 

  

 

Figure 19. Switching power supply (SPS) [Mean Well Switching power supply] 

 DISCLAIMER  

Rheonics is not endorsing this product, users should use it at their own risk, and it merely 

serves for informational and illustration purposes; no rights can be derived from its 

contents. 

 

https://mall.industry.siemens.com/mall/en/WW/Catalog/Product/6EP3331-6SB00-0AY0
https://www.meanwell.com/productSeries.aspx
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• Power Adapters (Wall mount style): These can be directly mounted on the wall outlet. They will 

need an adapter to connect from the plug on the adapter to the SME. Alternatively, the jack can 

be removed and the wire ends can be directly used (recommended to use a crimped connection 

on the ends). 

 

Figure 20. Power adapters (Wall mount style) [3] 

 DISCLAIMER  

Rheonics is not endorsing this product, users should use it at their own risk, and it merely 

serves for informational and illustration purposes; no rights can be derived from its 

contents. 

 

• Benchtop Power Supply 

These are versatile and often have a selection of power outputs. The power output must be set 

to 24V DC. A lower voltage may not be sufficient for the sensor to operate and a higher voltage 

can damage the SME electronics. 

 

 
Figure 21. Benchtop power supply [Bench Power sypply - Ronde&Schwarz] 

 

 

 DISCLAIMER  

Rheonics is not endorsing this product, users should use it at their own risk, and it merely 

serves for informational and illustration purposes; no rights can be derived from its 

contents. 

 

 

 

https://www.keysight.com/us/en/products/dc-power-supplies/bench-power-supplies/e3640-series-bench-power-supply-30-100w.html
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7 Communication Protocols 
7.1 General Information 

Rheonics sensors are extremely easy to integrate into user’s application or projects, since the 

sensors have several industrial communication protocols available. 

Rheonics provide extensive support resources on each communication protocol to enhance 

flexibility and convenience for our customers across diverse industries. Some integration 

protocols come with the sensor by default, while others should be requested during sensor 

order. Review all protocols at https://rheonics.com/electronics-and-communication/. For the 

latest communication manuals on each protocol visit https://rheonics.com/resources/manuals/. 

 

7.2 4-20mA (C1 - Default) 
Rheonics sensors have 3 channels for 4-20 mA signals, as indicated in the next Figure 15. The 4-

20mA signals are used mostly for the simplicity of using just 2 wires to transmit the sensor 

readings to an external device. However, users should be aware that these analog signals are not 

overly susceptible to noise and are accurate only under certain field conditions.  

By default, the SRV outputs the viscosity, density, and temperature parameters through the 4-

20mA ports, but these are customizable from the RCP, Rheonics Software. 

Check these support articles: 4-20 mA for more information. 

 

 
Figure 22. 4-20mA outputs available in the SME 

https://rheonics.com/electronics-and-communication/
https://rheonics.com/resources/manuals/
https://support.rheonics.com/en/support/solutions/folders/81000217004
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7.2.1 Wiring diagram for SME electronics and 4-20mA 

 
Figure 23. Wiring diagram for Rheonics SME 

7.2.2 Electrical parameters 
Load impedance: 0 to 720 Ohms 

Output range: 4-20mA (3.5mA error) 

Galvanic isolation: none 

Wiring Option (A) 

• Connect the positive terminal of current input module to the desired channel terminal of SME 

device 

• Connective negative terminal of current input module to negative power supply terminal used 

for SME device 

Wiring Option (B) 

• Connect the positive terminal of the current input module to the desired channel terminal of 

SME device 

• Connect the negative terminal of the current input module to V- terminal of SME device 

 

7.2.3 Is the Rheonics SME a passive or active device? 
Rheonics SME is considered a 4-wire transmitter, in other words, it is an active sensor transmitter. 

Passive sensor devices are in general 2-wire transmitters required to be powered by external 

power supplies, instead, active sensor devices will use the same power supply from the 

transmitter to create a controlled analog output. 
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Figure 24. 4-wire transmitter, a block diagram of the Rheonics SME. 

An active analog output incorporates circuitry to actively drive and control the output signal. 

It has the following characteristics: 

• If a test is done by measuring the analog output with the device powered on, we are going to 

receive a voltage output or a current output different from zero. 

• The output from the Rheonics sensor must be connected to a sinking input from a PLC. 

 

 • The 4/20mA outputs are not galvanically isolated. It is not recommended to 

route the 4/20mA to off-site locations if the corresponding 4/20mA input does 

not provide galvanic isolation. 

• Only for Ex Sensors. Power Input:  240V Maximum AC Single Phase, this is 

exclusive for Ex sensor configuration and would be the best to protect the 

zener barriers used in the configuration, only single phase power supplies 

should be used. 

 

7.2.4 What can go wrong with 4-20mA loops? 
Many factors can lead to a malfunctioning 4-20mA loop. The problem can be caused by a poor 

selection of power, wiring, or loop devices. If the loop does not appear to work properly, it is 

recommended that you first check the power and wiring.  Check this support article: What can go 

wrong with 4 - 20mA loops ? 

 

7.3 Modbus RTU (C2 - Default) 
Rheonics SME offers Modbus RTU over an RS485 interface. This protocol gives the user access to 

multiple parameters read by the sensor in real time. The data over Modbus is exchanged in the 

form of registers. This interface allows interoperability between devices from different 

manufacturers. 

The Modbus RTU communication is established with Rheonics sensors through two wires labeled 

on the sensor electronics, as shown in Figure 11. Check these support articles for more 

information on the integration and registers Modbus RTU (RS-485) and review the manual 

“MRTU-OP” on Rheonics resources webpage. 
 

7.4 Serial USB (C3 - Default) 
All Rheonics sensor electronics (SME) come with a standard USB port for initial configuration and 

data monitoring. Check these USB Communication for more information about communication 

over USB with Rheonics Sensors. 

 

7.5 Bluetooth (C5) 
Rheonics support Bluetooth LTE 4.0 in the SME-TRD device only. By using this technology, the 

sensors can transmit measured data wirelessly. Rheonics provides various software for Windows, 

https://support.rheonics.com/en/support/solutions/articles/81000397120-what-can-go-wrong-with-4-20ma-loops-
https://support.rheonics.com/en/support/solutions/articles/81000397120-what-can-go-wrong-with-4-20ma-loops-
https://support.rheonics.com/en/support/solutions/folders/81000217005
https://cdn.rheonics.com/wp-content/uploads/2024/04/Rheonics-Modbus-RTU-Manual_MRTU-OP-2403.pdf
https://support.rheonics.com/en/support/solutions/folders/81000219065
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Linux, MacOS, iOS, and Android devices to connect the sensor over BLE. Contact Rheonics or visit 

the Support Portal for more information. 

 

7.6 Modbus TCP (C6) 
The Rheonics SME offers Modbus TCP protocol over the Ethernet interface. This protocol gives the 

user access to multiple registers that contain the parameters read by the sensor. 

Using Modbus TCP, allows the user to connect the sensor to the Ethernet TCP IP network through 

an Ethernet cable with Client-Server communication. Check Rheonics support articles for more 

information on the integration and registers Modbus TCP (Ethernet) and review the manual 

“MTCP-OP” on the Rheonics resources webpage. 

 

7.7 Ethernet/IP (C7) 
All Rheonics SME variants can be ordered with Ethernet/IP. This communication protocol enables 

the fast delivery of extensive data from Rheonics SME sensors to external devices, like Allen-

Bradley PLCs, through the SME Ethernet Port. Rheonics have extensive expertise with Ethernet/IP, 

hence comprehensive guidelines can be found on Rheonics Support Portal to ensure an easy and 

effective. Check these support articles Ethernet/IP and review the user manual on the Rheonics 

webpage. 

 

7.8 HART (C8) 
All Rheonics SME variants can be ordered with HART. Using the HART protocol, Rheonics sensors 

deliver 4 parameter readings as digital data, which are 

PV, SV, TV, and QV. By default, the output parameters are the following: 

 

 

SRV default configuration 

PV Viscosity 

SV Density 

TV Temperature 

QV Sensor Status 
Table 7. SRV HART Parameters 

Check these support articles on HART and review the manual on the Rheonics resources webpage.  

 

7.9 Profinet (C9) 
All Rheonics SME variants can be ordered with Profinet. Using Profinet, the Rheonics Sensors can 

transmit real-time data at 100 Mbps in full duplex communication through the SME Ethernet Port, 

resulting in improved operational performance, precision, and system integration. Check these 

support articles PROFINET and review the manual on the Rheonics webpage. 

 

7.10 IO-LINK,CC-LINK and much more coming … 
Contact Rheonics Support Team for information on additional communication protocols. 

https://support.rheonics.com/en/support/home
https://support.rheonics.com/en/support/solutions/folders/81000217062
https://cdn.rheonics.com/wp-content/uploads/2024/04/Rheonics-Modbus-TCP-Manual_MTCP-OP-2403.pdf
https://support.rheonics.com/en/support/solutions/folders/81000288489
https://support.rheonics.com/en/support/solutions/folders/81000284399
https://support.rheonics.com/en/support/solutions/folders/81000292663
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8 Sensor error status 
All Rheonics sensors (SRV, SRD, DVP, DVM and others) for inline viscosity and density monitoring 

have inbuilt status. These status bits can be used over digital communication channels to 

understand when the sensor is operating correctly and when there is an issue.  

 
Bit Hex Name Comment 

Bit 0 0x0001 PLL frequency 

mismatch 

The PLL 

frequency does 

not match the 

sensor 

frequency. 

Derived from 

the ASB string 

(E10) 

Bit 1 0x0002 PLL not locked The PLL is not 

locked. Derived 

from the ASB 

string (E01) 

Bit 2 0x0004 PLL lock incorrect The PLL has 

locked on a 

wrong 

frequency. 

Derived from 

the ASB string 

(E02) 

Bit 3 0x0008 ASB communication 

error 

  

Bit 4 0x0010 Temperature sensor 

failed 

The 

temperature 

sensor has 

failed. Derived 

from the ASB 

string if 

temperature is -

273.0 

Bit 5 0x0020 Sensor too hot If temperature 

is above the 

hardcoded 

physical 

temperature 

limit. 

Bit 6 0x0040 ASB communication 

error 

  

Bit 7 0x0080 Serial Changed   

Bit 8 0x0100 Status not clean Sensor is not 

clean. 

Bit 9 0x0200 Status in Air Determines if 

sensor is in air 

Bit 10 -15 Unused     

Table 8. Sensor error status 
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9 Available units 
Rheonics sensors output different measurements which are referred to as parameters. The units 

for each parameter can be found in table 4. Check this support article: Measurements 

 
Parameter Unit Description  

Dynamic Viscosity cP Centipoise 

Poise Poise 

Reyn Reyn 

Pa.s Pascal-seconds 

mPa.s milipascal-seconds 

Kinematic Viscosity mm2/s   

m2/s   

in2/s   

cSt centistoke 

St stoke 

SUS Saybolt universal seconds 

Density g/cc grams per cubic centimeter 

Kg/m3 Kilograms per cubic meters 

lb/ft3 pounds per cubit foot 

lbm/gal pound mass per gallon 

lbs/gal pounds per gallon 

ppg pound per gallon 

pptf psi per thousand feet 

slug/ft3 slug per cubic foot 

Viscosity η Viscosity 

Temperature °F Farenheit 

K Kelvin 

°C Celcius degrees 

Temperature refXX °Y   

Concentration SG Specific gravity 

rho ρ 

°API API gravity 

°Bé °Baumé  

°Bx 

also 

works 

°Brix 

°P °Plato 

%wt/v % weight / volume 

% v/v % volume / volume 

% vol % volume ethanol 

Pressure bar Pressure 

psi Pressure 

Flow m3/s Flow 

sccm Flow 

gpm Flow 

pH pH pH 

Volume m3 Volume 

https://support.rheonics.com/en/support/solutions/81000186361
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gal Volume 

standard temp and pressure STP standard temp and pressure 

Reference temp Tref Reference temp 

refractive index nD refractive index 

% by weight %wt % by weight 

% by volume %Vol % by volume 

concentration molar mol/m3 concentration molar 

alcohol ALC alcohol 

ethanol EtOH ethanol 

Frequency Hz Frequency 

Table 9. SME available units 
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10 RCP Software  
The Rheonics Control Panel (RCP) is a software that allows the user to get the full potential of 

Rheonics sensors. The software is used for sensor configuration, measurement visualization, 

download of historical log files, and more. The software is included in the USB storage delivered 

with the sensor. If that is not the case, or you do not have the USB stick anymore, contact the 

Rheonics Support Team and share the sensor serial number S/N to request the software. 

 

Review the RCP Software Manual for complete instructions on installation and use. The software is 

included in the USB storage delivered with the sensor. 

 

THE SME ELECTRONIC MUST BE CONNECTED TO THE COMPUTER WITH THE USB CABLE 

AND POWERED UP CORRECTLY TO ESTABLISH THE FIRST COMMUNICATION WITH THE RCP  

 

To start using the sensor and the Rheonics software, the following should be done: 

 

1. Connect the sensor probe to the SME transmitter 

2. Connect the power supply to the transmitter  

3. Connect the micro-USB cable to the transmitter electronics. Connect the other end to a free USB 

port on the computer. 

4. Run the Rheonics Control Panel software. The Rheonics Control Panel application is opened 

from the PC’s start menu. 
5. Go to the Settings Tab and select the correct USB Port to detect the sensor by clicking in the 

button “Apply”. Wait for the Status LED to turn green.  

6. Go to the Measurements Tab to visualize the readings in real time. 

Find further steps on the RCP Software Manual and on Rheonics articles at RCP – Rheonics Control 

Panel - Articles. 

https://support.rheonics.com/en/support/solutions/folders/81000211411
https://support.rheonics.com/en/support/solutions/folders/81000211411
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Figure 25. Figure 26: RCP Measurement Tab. 

 

For help with the Rheonics Control Panel (RCP) and its settings, user can access through the software to 

the Help tab and click on RCP – Rheonics Control Panel Software manual or contact Rheonics Support 

Team at support@rheonics.com. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:support@rheonics.com
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11 Notes/Errata: 
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12 Revision and Approvals 
 

Version Nature of changes  Approvals Date  

1.0 Original version CA 17.09.2024 

1.1 Added grounding section CA,DM,SV 07.08.2025 

 


