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Multi-disciplinary Study of Atmospheric Ice Accretion Physics & Developing 
Optimal Technological Solutions to Minimize Ice Accretion Effects

• UiT Link: 
https://en.uit.no/project/nice
• RCN Link:  
https://prosjektbanken.forskningsradet.no
/project/FORISS/324156

https://en.uit.no/project/nice
https://prosjektbanken.forskningsradet.no/project/FORISS/324156
https://prosjektbanken.forskningsradet.no/project/FORISS/324156


Development of Collaborative Academic and Research Program to Study Ice 
Accretion on Structures in Cold Region

• UiT Link: 
https://en.uit.no/project/coarice
• RCN Link:  
https://prosjektbanken.forskningsradet.no
/project/FORISS/309241

https://en.uit.no/project/coarice
https://prosjektbanken.forskningsradet.no/project/FORISS/309241
https://prosjektbanken.forskningsradet.no/project/FORISS/309241


Case Study on Ice 
Nucleation

What is ice 
nucleation?

Why nucleation is 
important?

Ice nucleation 
thermodynamics

Methodology -
Experiment Settings

Results & Discussion
•High speed imaging
•High speed thermography
•Temperature with time plot

Conclusion



What is ice nucleation?
Changing equilibrium 

condition and achievement 
of driving force

Nucleation

Growth of the nuclei into 
ice crystals

The process of ice nucleation occurs when 
small ice crystal embryos form on membrane 

that act as nucleation sites. These facilitate the 
aligning of water molecules, which promotes 

freezing. 



Aerospace Marine Infrastructure

Why nucleation is important?

anti-icing strategy: avoid (delay) ice nucleation



Ice nucleation 
thermodynamics

1. Newtonian cooling curve, heat capacity (first order)

2. Nucleation event (sudden release of latent heat of 
fusion) (Least Understood)

3. Phase change (constant temperature)

4. Newtonian cooling curve, heat capacity (first order)



Methodology – Experiment Settings



Methodology 
– Experiment 

Settings



Results & 
Discussion 

(high-speed 
imaging)



Results & 
Discussion 

(high-speed 
thermography)



t = 0ms t = 9ms t = 17ms t = 26ms t = 34ms t = 43ms

t = 52ms t = 60ms t = 68ms t = 76ms t = 85ms t = 93ms

Results & Discussion (high-speed thermography)



Results & 
Discussion 

(high-speed 
thermography)
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Nucleation Event



Results & 
Discussion 

(rotor blade)



Conclusion 
and 

Future Work

First ever, high-definition (1024 X 768 pixels), at maximum 
zoom capacity (4x zoom), high-speed (120 Hz), thermography
of ice nucleation event.

We are working with the development of multiphysics based 
structure/fluid mechanics/heat transfer model of the 
nucleation event.



TEK-3602 Thermography and Spectroscopy

The course is divided into two main parts:

• Thermography - In this part, student will learn to obtain and interpret the data from 
thermography using infrared thermal imaging devices and associated software. 

• Spectroscopy - In this part, student will learn the basic theory behind spectroscopy and 
typical measurement techniques in both laboratory and field environments.

In both, students learn to appreciate the applications of electromagnetic waves in infrared, 
visual and ultraviolet bands of the electromagnetic spectrum. 

UiT Link: https://en.uit.no/education/courses/course?p_document_id=765546

https://en.uit.no/education/courses/course?p_document_id=765546


TEK-3604/TEK-8015 Multiphysics Simulation

The course covers multiphysics modelling techniques for structural 
mechanics and fluid mechanics/heat transfer. Students will learn about 
structures problem and simulation techniques with the use of Finite Element 
Methods (FEM). Similarly, students will learn about fluid mechanics/heat 
transfer problems with the use of Finite Volume Methods and Finite 
Difference Methods (FVM / FDM). In both, students will learn about 
governing equations, discretization techniques, initial & boundary 
conditions, and solving techniques. They will also learn ANSYS® Multiphysics 
and MATLAB® software.

UiT Link: https://uit.no/education/courses/course?p_document_id=822267

https://uit.no/education/courses/course?p_document_id=822267
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