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        Optimize your process with the
 density measurement from Berthold

Our density measurement systems are noncontact and maintenance-free. They provide accurate density and concentration readings of liquids such as acids, alkalis, slurries, solutions and suspensions.
 The density measuring systems is clamped to the outside of existing pipelines. They can be used on pipe diameters from 25 mm to over 1000 mm, on chutes and on vessels.
 Berthold's density measurement is radiometric and therefore ideally suited for use in extreme measurement environments, such as with abrasive, highly viscous, or highly corrosive media, or even in the case of vibrations. It is completely unaffected by the flow velocity of the medium. 
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                        Density measuring principle by Berthold!
                    
                
			

The radiometric measurement of density is based on the Gamma transmission principle. Gamma radiation is attenuated as it passes through a pipeline. The extent to which the radiation is attenuated is dependent on the density of the medium in the pipeline. The higher the density, the less radiation reaches the detector. In this way, density, concentration and solids content can be determined reliably with no contact – regardless of pressure, temperature, viscosity, conductivity and chemical properties. This results in high reliability and low maintenance, even under severe operating and environmental conditions.
Learn more








    
        

        


                
                    
                        Technological Highlights 
                    
                
			

                
                    
                        Simple and intuitive operation
                    
                
			

	Independent of the physical properties of the material being measured
	Easy installation, on the outside of the pipeline
	No changes to the piping required
	No contact with the material being measured





                
                    
                        Quality and safety
                    
                
			

	No wear and maintenance-free - high availability and thus high operational reliability
	In-house production of various point and rod sources with different isotopes
	[SIL2] [SIL3] [EX] TÜV Süd certified
	Long-term stable measurement without recalibration
	Worldwide sales and on-site service from the leading manufacturer of radiometric measurement technology










    
        

        


                
                    
                        Measuring principle & function
                    
                
			

                
                    
                        Flexible adjustments for your density measurement task
                    
                
			

Offering multiple detectors and sources enables customized solutions that perfectly meet your requirements. Detectors and sources can be combined in various ways and may also be inserted in dip pipes. Regardless of the measuring configuration and component aging, all systems can compensate for fluctuating temperatures, which guarantees the highest level of accuracy. Berthold's custom solution depends on the measurement geometry, accuracy requirements, and electronic preferences.
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                        Density measurement
                    
                
			

                90° irradiation
			

Standard solution
	Ideal for medium and large pipe diameters
	Easy installation due to preassembled  mounting device
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                30° or 45° oblique irradiation
			

Used if attenuation with 90° irradiation is not sufficient
	For small pipes
	For small measuring ranges
	Easy installation due to preassembled mounting device
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                S- or U-shaped measuring path
			

Used if 30° irradiation is not sufficient
	For very small pipes
	For extremely fine measuring ranges
	Easy installation due to preassembled mounting device












    
        

        


                
                    
                        Components used for density measurement purposes
                    
                
			

                
                    
                        Point sources
                    
                
			

Point sources are widely used in many measurement tasks, including density, continuous level, and level switch. The compact nuclear source is enclosed in a capsule, and held in a shield with a shutter mechanism. The shutter allows the gamma to be directed towards the detector while the measurement is in use, or blocks it so that the source can be locked out when the vessel or pipe must be accessed, when not in use, and for storage and transportation purposes. More information




                
                    
                        Point detectors
                    
                
			

Detectors with a small scintillator are called point detectors. They often employ a short cylinder as scintillator, e.g. 50 mm diameter and 50 mm in length. They are typically used for density and level switch applications but can also be used for continuous level measurements. Depending on the measurement task and required sensitivity, other scintillator sizes may be used. Due to the small sensitive area, point detectors are not greatly affected by background radiation. Additionally, point detectors can be easily equipped with a lead collimator to further suppress background radiation.
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                        Highly sensitive measurement systems
                    
                
			

Berthold detectors have industry leading sensitivity. This offers the following advantages:
	Increased measurement accuracy and faster response times
	High long-term stability and measured value reproducibility
	Significantly lower source activity
	Longer useful lifetime for existing sources when retrofitted with Berthold detectors 
	Use of smaller shields and thus lower costs
	Minimum dose rate - less than 1 μSv/h

More about sensitivity
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                        Unique long-term detector stability
                    
                
			

A stable and reliable measurement over many years is an important quality criterion when choosing a radiometric density measurement system. Accordingly, much effort has gone into the development and optimization of Berthold detector stability. We are proud to say that Berthold detectors offer the best long-term stability. A patented automatic drift compensation method compensates for temperature and aging effects, ensuring high sensitivity and consistent measurement accuracy over the life of the system, and years of operation without recalibration.
	More about stability
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                        Whitepaper "Radiometric Measurements"
                    
                
			

A whitepaper explaining how radiometric measurements work and the components, as well as how they can be optimized for the highest accuracy and reproducibility. The paper explains best practices and how proper design minimizes error.
Get your copy
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                        Article "Made to measure"
                    
                
			

Do you need reliable control of your fluid catalytic cracking (FCC) process, but the extreme process conditions are beyond the limitaitons of standard measurement technologies? Read the article “Made to measure” to learn why the use of radiometric measurement systems can help to optimize level control in FCC units, and how Berthold systems can help you to control your process more reliably to ensure safe operation while increasing efficiency.


  Get your copy











    

                
            

        


        

        
            
                
                    
    
        

        



                
                    
                        SIL 2 / SIL 3 certified
                    
                
			

Cosmic radiation control makes it possible to keep the required source activity very low. Only Berthold can offer a SIL 2/3 detector certified for either high or low level switching, the LB 480.
More about SIL 




                
                    
                        SpeedStar option
                    
                
			

The LB 480 SpeedStar version detector is used when very fast process changes must be monitored. The SpeedStar feature ensures extremely fast response times in the millisecond range, i.e. to monitor for fast moving plugs in pipelines.




                
                    
                        Quality made in Germany
                    
                
			

The robust detectors are developed and manufactured at Berthold's headquarters in southern Germany. Only high-quality steels and components are used to ensure long service life and maintenance-free operation. Before delivery, all detectors are subjected to quality and climate tests. 
Quality you can trust!
 











    
        

        


                
                    
                        Detector retrofit program to improve your production
                    
                
			

Especially in low radiation conditions, our highly sensitive detectors improve the signal to noise ratio, what is resulting in superior measurement performance compared to competing systems. Source replacement is costly, time consuming, and does not work towards a reduction in overall site source activity.
Berthold's retrofit solution
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                        Systems for density measurement
                    
                
			

DuoSeries LB 474

DuoSeries LB 474
The DuoSeries LB 474 radiometric density system uses 2-wire technology.



SENSseries LB 480&nbspD

SENSseries LB 480&nbspD
Next generation highly sensitive density measurement with innovative safety features, even offering SIL versions.



SmartSeries LB 414

SmartSeries LB 414
Compact and cost-optimized detector with integrated transmitter and local user interface







    
        

        

COMPARE THE SYSTEMS
Communication standardsCertificatesDetector versionsFeaturesOperation and parameter settings
	 	DuoSeries LB 474	SENSseries LB 480	SmartSeries LB 414
	4-20mA	 	 	 
	HART	 	 	 

 




	 	DuoSeries LB 474	SENSseries LB 480	SmartSeries LB 414
	ATEX / IECEx	 	 	 
	Intrinsically safe signal output	 	 	 
	Intrinsically safe power supply	 	 	 
	FM / CSA	 	 	 
	SIL 2/3	 	 	 





	 	DuoSeries LB 474	SENSseries LB 480	SmartSeries LB 414
	CrystalSENS NaI	 	 	 
	CrystalSENS Polymer	 	 	 
	SuperSENS	 	 	 
	InlineSENS	 	 	 





	 	DuoSeries LB 470	SENSseries LB 480	SmartSeries LB 414
	Radiation Interference Detection XIP	 	 	 
	Quick start	 	 	 
	Mass flow measurement	 	 	 
	Monitored current output	 	 	 
	Product temperature compensation	 	 	 
	Speedstar (50 ms response time)	 	 	 

 




	 	DuoSeries LB 474	SENSseries LB 480	SmartSeries LB 414
	Separate or integrated transmitter	 	 	 
	Local interface	 	 	 
	PC software	 	 	 
	HART communicator	 	 	 
	DeltaV AMS / Simatic PDM	 	 	 
	FDT/DTM	 	 	 
	Ethernet	 	 	 











    
        

        


                
                    
                        Industries & Applications
                    
                
			

Chemical & Petrochemical

Chemical & Petrochemical
Radiometric measurement systems for the chemical & petrochemical industry




Oil & Gas Production

Oil & Gas Production
Level, interface and density measuring systems for the use in the onshore and offshore oil & gas production industry



Refinery

Refinery
Level, interface and density measuring systems for the use in demanding downstream processes. 





Building Materials & Construction

Building Materials & Construction
Applications and measuring solutions in cement, concrete, glass manufacturing and others



Mining & Mineral Processing

Mining & Mineral Processing
Analysers and measurement solutions that have been specifically designed for coal and ore mines



Food & Beverages

Food & Beverages
Online microwave analysers to control water contents or dry matter for various products



Pulp & Paper

Pulp & Paper
Reliable and highly accurate online measurements for the pulp and paper industry



Water & Recycling

Water & Recycling
Measuring solutions for the water treatment and recycling industry



Power Generation

Power Generation
Non-contact measurements find application in both coal-fired and biomass power plants







    
        

        

Downloads

Brochure
Whitepaper








                    
                            Density measurement
                        
                Product brochure

                        English
                    
                            |
                        
                    
                    
                        PDF
                    
                            |
                        
                    
                        1.5 MB
                    

                            Download now
                        



                    
                            Radiometric measurement - Accuracy, repeatability and errors
                        
                Whitepaper

                        English
                    
                            |
                        
                    
                    
                        PDF
                    
                            |
                        
                    
                        1.8 MB
                    

                            Download now
                        





                    
                            2 Results
                        
                



                    
                            Density measurement
                        
                Product brochure

                        English
                    
                            |
                        
                    
                    
                        PDF
                    
                            |
                        
                    
                        1.5 MB
                    

                            Download now
                        



                    
                            Radiometric measurement - Accuracy, repeatability and errors
                        
                Whitepaper

                        English
                    
                            |
                        
                    
                    
                        PDF
                    
                            |
                        
                    
                        1.8 MB
                    

                            Download now
                        












    
        

        

[image: Expert for measurement solutions in front of industrial application ]

                
                    
                        ANY QUESTIONS!
                    
                
			

Do you need help selecting the density measurement system that best fits your industry and application?
The engineers and service technicians of Berthold Technologies are wherever they are needed. We are here for you worldwide!
  
Contact us
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