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1 Introduction 

Soilwater Sampler (SWS) is an advanced automatic water sampler for the unsaturated zone in soil. 
SWS is designed for unsupervised battery powered long-term sampling and measurements in the 
field. SWS will collect soil water samples and send data live for monitoring of sampling progression 
to DMR Cloud platform. 

This manual will guide the customer using the sampler, how to operate it electronically and 
mechanically. How to connect external sensors and change sample bottles during field 
measurements. 

2 Operation 

Please read all instructions before operating the SWS to ensure it performs to its full potential. 

2.1 Configurations 

The active usage of specific pneumatic ports and pump systems depends entirely on the operating 
configuration chosen for the sampling routine:  

Configuration Description 

ConstantFlow  The system dynamically adjusts the internal vacuum level automatically 

throughout the sampling procedure to maintain a steady, predefined fluid flow 

rate into the container. 

ConstantVacuum The system maintains a rigid, constant target vacuum level that is actively 

monitored and maintained throughout the collection cycle. 

DualTube Both positive pressure and negative vacuum lines are automatically and 

dynamically adjusted through the system's sampling procedure. This 

specialized deep-well mode allows the sampler to successfully extract soil 

water samples from deep locations greater than 5 meters below surface. 
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2.1.1 ConstantFlow configuration 

 

A theoretical illustration of the constant flow with dynamically adjusted vacuum. 

The blue graph (mL/hour) will maintain relatively steady and close to configured target flow. 

The red graph (mBar) will increase until the water sample collected on the weight corresponds to 
the target flow. In case of increased water availability (e.g. during rain event) the logger will 
decrease the vacuum automatically to keep constant flow, and vice versa in dry periods.  

2.1.2 ConstantVacuum configuration 

 

 

A theoretical illustration of the adjusted constant vacuum to maintain a relative constant target 
vacuum. 
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The red graph (mBar) will measure, compare and adjust system vacuum with configured target 
vacuum. When measured vacuum drops below target vacuum, the vacuum pump will turn on and 
increase vacuum for a short period until above target vacuum. 

The blue graph (mL/hour) will vary depending on available soil water / water content. In dry soil a 
low flow will show. In very moist soil the flow will be high. During a long sample period of several 
weeks, rainfall can be read as increased flow in periods. 

 

2.1.3 DualTube configuration 

 

A theoretical illustration of dualtube configuration. 

A relative constant vacuum is maintained as configured target vacuum. This vacuum can lift 
sampled soil water in the inner tube, giving a water coulomb corresponding to the applied vacuum 
(e.g. 5 m with 500 mBar vacuum). With a configured time interval (often 2-4 hours), water is 
pushed up in the inner tube with a pressure applied automatically to the outer tube, thereby filling 
the sample container, and the inner tube is ready to be filled again using the applied vacuum. The 
dualtube configuration is designed to sample water from the soil unsaturated zone, when samples 
from below 5 m below surface is relevant.  

 

2.2 Operating modes 

Important: Always execute installation leak tests in the manual mode before starting a new 
automated field sampling routine.  
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 The operation panel consists of four ON/OFF switches and one push button. 

2.2.1 Normal mode 

For field test sampling and normal operation only Power switch must be in on position. 

If the sampler has been operated in Manual mode it is important to turn off the sampler, move all 
switches in off position and then Power switch in on. 

 Power (Off) 
 Power (On) 

In normal mode the screen cycles through informative status menus to report status in real time.  

The steps are: 

DMR Logo Screen 

Initializing system screen display when power is applied. 

        

 

Firmware Metadata Screen 

Displays active mode, Firmware Version, build Hash, and 
Date. 

        

 

Measuring......  

Confirms that the SWS is actively taking sensor 
measurements. 

        

 

Saving to SD card 

Confirms measurement data is being saved to the local SD 
card. 
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Connecting to cloud 

Establishing an online cell connection to the remote server. 

        

 

 

Sending data to cloud 

Logging and uploading field data parameters to the server. 

       

 

 

Shutting down cloud! 

Upload finished; cloud connection is safely closing. 

       

 

 

Cycle Summary Screen 

Presents final metrics and UTC timestamp for next device 
wake-up. 

 

 

 

2.2.2 Manual mode 

To operate the sampler in manual mode, the sampler must first be powered off, then turn Manual 
switch on and afterwards turn Power on. 

After this procedure the sampler will start in manual mode. 

The display shows 4 lines of information: 
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To enable the different tests in manual mode a simplified bullet list is here: 

o Vacuum test 
 Power (Off) – wait 5 seconds 
 Manual (On) + Vacuum (On) 
 Power (On) 

o Weight tare 
 Power (Off) - wait 5 seconds 
 Manual (On) + Tare (Press until display confirmation) 
 Power (On) 

o Pressure test (Dualtube only) 
 Power (Off) - wait 5 seconds 
 Manual (On) + Pressure (On) 
 Power (On) 

Vacuum, pressure and weight is updated in the display each 5 seconds. 

It is possible to turn on and off either pressure or vacuum pumps and even both at the same time. 

 

2.2.3 Manual mode – Weight tare 

After replacing a sample bottle, the weight should be zero’ed using these steps: 

 Power (Off) 
 Manual (On) + Tare (Press until display confirmation) 
 Power (On) 

Keep pressing the Tare button until display confirms tare completed. It can vary from 3-15 seconds. 

 

After tare completed release Tare button, power off manual switch and power cycle the sampler. 

 

Display headline Description 

Mode: dualTube, constantFlow, pressureControl 

Vacuum: Vacuum between 0-1000 mBar 

Pressure: Pressure between 0-3000 mBar 

Weight 0-10000 g 
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2.2.4 Manual mode – Vacuum leak test 

After installation of the suction cell in the soil, it is important to run a vacuum leak test. Running 
this vacuum test can save a lot of time and money if executed right after suction cell installation. 

Connections for the three different modes for the sampler are seen below. 

Mode Tube connection to suction cell 

Dualtube 

 

Constant vacuum, 

Constant flow 

 

 

From the suction cell there is a 1/8” thin tube going into the sample bottle. This is the tube that 
samples the soil water. 

 

From the same sample bottle another 1/8” tube is going through an 1/8” to 6mm adapter and into 
the water block filter. This is where vacuum is applied. 

Follow these steps to test vacuum leak in the installed system: 

1. Start sampler in manual mode. 
 Power (Off) – wait 5 seconds 
 Manual (On) 
 Power (On) 
 Vacuum (On) 

 
2. Monitor the display.  
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Watch the vacuum parameter level increase.  

3. The exact moment vacuum level reaches 650 mBar, turn vacuum switch off.  

4. Evaluate vacuum. Track the internal vacuum decay over time.  

 Vacuum tight system: 
A properly sealed field configuration will maximally lose between 50 to 80 mBar before 
stabilizing completely after roughly 5 minutes. Your hardware is vacuum tight.  
 

 Leaking System:  
If vacuum level drops >80 mBar or completely fails to reach a stable plateau, a 
connection leak is present. Double-check all individual fittings, hoses, and mechanical 
seals.  

5. Restart system in normal sampling mode.  

 Power (Off) 
 Manual (Off) – wait 5 seconds 
 Power (On) 

The sampler will run a complete measurement, save to SD card, send data to cloud, and 
shut down. The display will be updated with latest information and when next sampling 
wake-up will happen. 

 

Please note all times are in UTC (Universal Time Coordinated). 

6. Final verification: Log directly into the web-based DMR Cloud platform to confirm that your 
field data parameters, telemetry status, and system configurations are accurate and up to 
date.  

 

2.2.5 Manual mode – Pressure leak test 

This test is for production use only. It has no field application and should not be performed by 
other than DMR service center. 

1. Start sampler in manual mode. 
 Power (Off) – wait 5 seconds 
 Manual (On) 
 Power (On) 



11 of 17 
 

 Pressure (On) 
 

2. Monitor the display.  

 
Watch the pressure parameter level increase.  

3. The exact moment pressure level reaches 2000 mBar, turn pressure switch off.  

4. Evaluate pressure. Track the internal pressure decay over time.  

 Pressure tight system: 
A properly sealed field configuration will maximally lose between 20 to 100 mBar before 
stabilizing completely after roughly 5 minutes. Your hardware is pressure tight.  
 

 Leaking System:  
If pressure level drops >100 mBar or completely fails to reach a stable plateau, a 
connection leak is present. The unit has malfunctioned in pressure components and must 
be send to a DMR service center.  

 

2.4 Data Logging 

Data is send to DMR Cloud and also saved local on a micro SD card.  

3 System 

3.1 Components 

3.1.1 Inside parts 

Following parts inside the sampler can be changed by the user. Sample bottle, 3 x DeWALT batteries 
and a water block filter. Return to DMR for any other maintenance. 
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3.1.2 Sample bottle tube connections 

 

 

3.1.3 SD Card 

A sampler must have a micro SD card. The size must be 32GB or below. SD Card is formatted as 
FAT32. 

 

3.1.4 External connections 

 

Side connectors have following naming: 

*T-fitting 
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RS485: Connector for digital sensors communicating via RS485 bus. 

ADC: Connector for analog sensors. 

IN: Tube from suction cell. This tube is 1/8” (3.17 mm outer diameter). 

DUAL TUBE: Tube from t-fitting when dualtube system to suction cell is mounted. Else left open. 

OUTLET: Air outlet from vacuum pump. It is pre-mounted with a 6 mm red tube. 

INLET: Air inlet for pressure pump. It is pre-mounted with a 6 mm red tube. 

 

3.1.5 Connectors 

ADC port connector matches Binder part number: 99 4222 00 04. 

 

ADC port pinout is as follows: 

Pin number Description 

1 Sensor positive supply. Output voltage: 12VDC, max 500mA. 

2 ADC sensor input voltage: 0-5 VDC, 15-bit resolution. 

3 Not connected. 

⏚ Sensor negative supply. 

 

RS485 port connector matches Binder part number: 99 4221 00 04 

 

RS485 port pinout is as follows: 

Pin number Description 
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1 Sensor positive supply. Output voltage: 12VDC, max 1000mA. 

2 RS485 A. 

3 RS485 B. 

⏚ Sensor negative supply. 

 

3.4 Specifications 

Specifications 

Size: 500.4x293x445.5(mm) - 19.7x11.54x17.54(in) 

Weight empty: No batteries, no sample bottle: 10 Kg – 22.04 lbs? 

Weigth full: 3 x batteries, 2 L. sample bottle: 11.5 Kg – 25.35 lbs? 

Operating temperature: -10°C to 50°C.  (Above 0°C for water in sample tubes.) 

IP rating: IP23 (IP64 with optional hydrophobic air filters). 

Battery type DeWALT 18V, 1-3 pcs. 

Operating voltage: 16V to 25V. 

Current max: 1.6A @ 22V. 

Estimated operating life: 3 x 5Ah DeWALT batteries, DualTube mode, logging each 60 minutes:  

 

4 DMR Cloud  

4.1 Local SD card backup 

The system features an automated data backup architecture that writes log files directly to a local 
Micro SD card. SD card size must be 32GB or below. SD Card is formatted as FAT32. 

Always ensure that the Micro SD card is placed into the slot labeled at the upper right corner of the 
cabinet face plate. The Micro SD Card slot has a push-push for inserting and releasing it. Do not 
pull. 

The system automatically, modifies and updates four structural files to provide an offline data 
backup:  

SD Card file Description 

datalog.jsn Offline recorded sampling. All measured data is backup up in this file. 

event.jsn Chronologic recording each sampler step with timestamps. 

sensors.jsn Active sensors to be sampled and backed up. 
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settings.jsn Operating modes, sampling intervals, pressure and vacuum levels, weight etc. 

 

 

4.2 NB-IoT  usage 

4.3 DMR Cloud management 

4.3.1 Remote Access 

Through our secure online cloud platform, users can remotely access all logged data parameters 
from any active, deployed SWS unit. The portal allows you to easily view, manage, and analyze 
your field operations directly within your web browser.  

Cloud data can be accessed by scanning the QR code on the sampler. Username and password are 
written on the same label. 

 

If access is necessary from a computer, same URL can be typed in a browser. 

4.3.2 Data Export Functionality 

Users can export historical field data sets directly into a universal CSV file format. This allows for 
external evaluations, custom visualization configurations, or seamless integration into 
environmental reports using software like Microsoft Excel. Delivering these sampling data together 
with the analysis report from the laboratory gives detailed insight in the sampling conditions.   

To download data from DMR Cloud follow pictures below: 

1. Choose time period in upper right corner. 
2. Zoom in graph area for specific time period wanted. 
3. Click small down-arrow to the right of graph 
4. Click small right-arrow at “Inspect”. 
5. Click “Data”.  
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6. A new window will open with “Inspect ….” Data chosen. 

 
7. Choose “Data”. 

 
8. Click “Download CSV”.   

 
9. File has been downloaded and can be opened in Excel or other sheet program. 

 

5 Service 

5.1 Calibration 

Soilwater Sampler firmware automatically applies calibration for pressure sensors. Weight is 
executed during tare. Any sensors connected to external ports through RS485 or ADC should be 
calibrated according to the specific data sheets for these branded sensors. This is done by DMR 
personnel.  

5.2 Maintenance 

Soilwater Sampler may be returned to DMR for maintenance to perform: system inspection and 
cleaning. Parts replacement except for batteries, sample bottles and water block filter can only be 
done if returned to DMR. 
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5.3 Cleaning 

Only clean the inside of Soilwater Sampler with deionized water and only a small amount of water 
on a soft cloth. Avoid leaving or spilling water inside the sampler at any time. Highly sensitive 
electronics can corrode in high humidity.  Avoid opening the sampler lid during heavy rain. 

Brush soil or sand off the rubber gasket in the lid to make it rain proof. 

After each field measurement brush off any dirt. Especially around the external fittings and sensor 
connectors.  

5.4 Troubleshooting 

5.4.1 No SD card 

5.4.2 Low battery 

 

Cause Solution 

Batteries empty. Replace batteries. 

 

5.4.3 Maximum load on load cell 

 

 

 

 

 

 

 

 

 

 

Cause Solution 

Sample bottle full Replace with empty sample bottle. 

Sample bottle size not correct 

in configuration 

Change configuration to correct value. 

Weight not tared before start Place empty sample bottle and tare 

weight. 



18 of 17 
 

 

 

 

5.5 Technical Support & Contact 

 EUROPE 

Customer service representatives are available for questions, problems or feedback Monday through 
Friday 9:00 to 15:00 Central European time. 

 Email equipment@dmr.eu 

 Phone +45 30 22 50 55 

 Website dmr.eu 


