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Motivation
Modeling Non-Equilibrium
• Limits of thermodynamic equilibrium assumption

→ confidence in existing models
• Being able to model situation of clear non-equilibrium

→ extending range of applicability
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Literature

Outlook
Identify Need for Complex Model
• Under which circumstances is thermodynmic equilibrium a good 
assumption?
• Mass transfer is actually driven by difference in chemical potential

→ influence of thermal non-equilibrium on kinetic mass transfer
• Adaptivity of numerical model

● Standard compositional set of equations:

Future Work
Thermal Non-Equilibrium
● Comparing implemented model with [2]: 

● Standard compositional energy equation (one Temperature per REV):

Example Applications
● Industrial Cooling Devices
● Thermally enhanced remediation

Figure 3: Cooling Device (left), steam injection into an aquifer (right)

Current Work
Chemical Non-Equilibrium
● Comparing implemented model with [1]: 

Figure 1: Constitutive relation for volume 
specific interfacial area.

● “Baseline” example
→ Injecting pure gas
→ Injection at high rate
→ Initially fully water saturated

domain
→ Comparison to standard model 

shows differences

Figure 2: Comparing the kinetic mass transfer (left) 
model to the standard (right) model.


