
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 24, 2023

Basics of Scaling Formation

Løge, Isaac A.; Bentzon, Jakob R.; Anabaraonye, Benaiah U.

Publication date:
2021

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Løge, I. A., Bentzon, J. R., & Anabaraonye, B. U. (2021). Basics of Scaling Formation. Abstract from DHRTC
Technology Conference 2021
, Kolding, Denmark.

https://orbit.dtu.dk/en/publications/dea2c930-ee62-48df-9d7d-52ad93681639


Danish Hydrocarbon Research and Technology Centre  
Technology Conference 2021 

16 
 

 

Basics of Scaling Formation 
Isaac A. Løge, Jakob R. Bentzon, Benaiah U. Anabaraonye 
 
Scale formation is defined as crystal formation at liquid-solid interfaces and is controlled by the net 
rate of scaling, describing the difference between the rate of mineral attachment and detachment. 
Initial surface attachment occurs when nucleation sites are readily present. As ions are continuously 
supplied from the bulk flow towards the growing crystals on the walls, the crystalline phase will 
increase in size. When the crystallization is happening in a tube with a solution flowing through, the 
crystals will experience increasing shear forces as they grow into the flow stream. Detachment then 
occurs when the shear forces experienced by attached crystals exceed the crystals' internal strength 
or surface attachment strength. The crystal habits determine the surface attachment strength, i.e. 
whether growing in patches or needle shaped crystals. Isolated crystal formation is a product of a 
low rate of material flux compared to the rate of lattice incorporation. 
 
In this study we have investigated the mentioned phenomenon. We combined experiments, 
metrology, and numerical simulations to investigate the role of surface texture and mass influx on 
scale formation and detachment. The deposition cell was engineered to mimic the different surface 
morphologies expected at the different stages of a production process. High-resolution X-ray micro-
computed tomography (CT) was used to visualize the distribution of scale deposits. Computational 
fluid dynamics (CFD) simulations, were used to quantify the hydrodynamic condition of the 
boundary-layer and to visualize chemical reactions at the different experimental conditions. This 
study provides unique insights into the hydrodynamic-surface coupling effects that occur during scale 
deposition and detachment processes. It also provides a template for the development of more 
comprehensive scaling prediction models.  

 

Figur 1: Observed mechanism for attachment and detachment in two 
different flow regimes. 


