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This PowerPoint template requires basic PowerPoint 

(version 2007 or newer) skills. Below is a list of 

commonly asked questions specific to this template.  

If you are using an older version of PowerPoint some 

template features may not work properly. 

 

Using the template 
 

Verifying the quality of your graphics 

Go to the VIEW menu and click on ZOOM to set your 

preferred magnification. This template is at 100% the 

size of the final poster. All text and graphics will be 

printed at 100% their size. To see what your poster will 

look like when printed, set the zoom to 100% and 

evaluate the quality of all your graphics before you 

submit your poster for printing. 

 

Using the placeholders 

To add text to this template click inside a placeholder 

and type in or paste your text. To move a placeholder, 

click on it once (to select it), place your cursor on its 

frame and your cursor will change to this symbol:         

Then, click once and drag it to its new location where 

you can resize it as needed. Additional placeholders can 

be found on the left side of this template. 

 

Modifying the layout 

This template has four different  

column layouts.   Right-click your  

mouse on the background and  

click on “Layout” to see the 

 layout options.  The columns in  

the provided layouts are fixed and  cannot be moved but 

advanced users can modify any layout by going to VIEW 

and then SLIDE MASTER. 

 

Importing text and graphics from external sources 

TEXT: Paste or type your text into a pre-existing 

placeholder or drag in a new placeholder from the left 

side of the template. Move it anywhere as needed. 

PHOTOS: Drag in a picture placeholder, size it first, click 

in it and insert a photo from the menu. 

TABLES: You can copy and paste a table from an 

external document onto this poster template. To adjust  

the way the text fits within the cells of a table that has 

been pasted, right-click on the table, click FORMAT 

SHAPE  then click on TEXT BOX and change the INTERNAL 

MARGIN values to 0.25 
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Object Placeholders 

 
Use the placeholders provided below to add new 

elements to your poster: Drag a placeholder onto the 

poster area, size it, and click it to edit. 

 

Section Header placeholder 

Move this preformatted section header placeholder to 

the poster area to add another section header. Use 

section headers to separate topics or concepts within 

your presentation.  

 

 

 

Text placeholder 

Move this preformatted text placeholder to the poster 

to add a new body of text. 

 

 

 

Picture placeholder 

Move this graphic placeholder onto your poster, size it 

first, and then click it to add a picture to the poster. 
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• Rocks with a wide range of pore length scales often do not adhere to 

classical transport relations (e.g. Archy’s law, Brooks-Corey relationship). 

• Microporosity influences their behaviour. 

• Coupling of the microporosity and the macroporosity is crucial. 

• Trying to capture this coupling in a model is computationally difficult. 

 

 

Problem 

Approach 

Results 
1. Artificial network 

Can the model replicate the behaviour of a PNM where microporosity is 

taken into account as individual small pores, instead of as a continuous 

porous medium ? 

 

• Mehmani & Prodanovic (2014): artificial network in which 50 % of 

macropores were “clogged” and replaced with microporosity 

• Generate equivalent network with our method and compare results: 

 

 

 

 

 

 

 

 

 

 

 

• Challenge: user-defined cut-off length for microporous connections 

needed, can this parameter be eliminated?  

 

2. Micro-CT-based network of Estaillades limestone 

 

 

 

 

 

 

• Input parameters for microporosity from MIP experiment and literature 

• Radii in the PNM were adjusted to fit MIP experiment / permeability 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusions 

• Our image-based DPNM takes microporosity into account in drainage simulations, 

allows simulations where macroporosity does not percolate 

• Theoretically, behaviour of a network with individual micropores can be replicated 

• Multiphase flow behaviour of Estaillades can be replicated, but: 

• Microporosity input parameters are hard to assess 

• Remaining user-defined cut-off length parameter  

• Further development necessary for predictive modeling 

 

More info: Bultreys et al. “Multi-scale, micro-computed tomography-based pore network 

models to simulate drainage in heterogeneous rocks”, Adv Water Resour 2015;78:36–

49. 
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1. Start from micro-CT scan: 

 

 

 

 

 

 

 

 

2. Perform  segmentation into 3 phases: 

Pore voxels | Microporous voxels | Solid voxels 

 

3. Extract maximal ball pore network model (PNM) from pore space (Dong 

& Blunt, 2009) 

 

 

 

 

 

 

 

4. Cluster microporous voxels into connected regions and add the 

appropriate connectivity between neighbouring macropores in the PNM 

 

 

 

 

 

 

 

4. Treat the microporosity as a continuous porous medium and assign 

continuum properties to it (e.g. porosity, Pc-curve, relative 

permeabilities,…) 

 

5. Approximate microporous pathways geometrically as truncated cones by 

measuring contact surface areas and lengths locally on the micro-CT  

 

 

 

 

 

 

6. Compute two-phase flow properties of the coupled system (Pc-curve, 

K, Kr-curve, FF, RI-curve) 

• Solver is extension on Valvatne & Blunt (2004) 

• Also includes non-wetting phase percolation through microporosity 

 

 

 

 

 

 

 

 

 

 

Parallel (e.g. dissoluted grains) 

Tom Bultreys, Wesley De Boever, Luc Van Hoorebeke* and Veerle Cnudde 

Multi-scale, image-based pore network models to simulate 

two-phase flow in heterogeneous rocks 

Serial (e.g. clay filling) 

Mehmani & Prodanovic (2014) 

Boone et al. (2013) 

Macropores | Microporous regions 

Illustration of PNM extraction, performed with 

Lithicon’s E-Core software (Bakke & Øren, 

1997) 
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Contact 

Network K (mD) FF Number of network elements 

DPNM, cut-off: 130 µm 238 103.6 9662 

 225 µm 531 22.2 13307 

 400 µm 1069 7.6 29004 

PNM w/ individ. micropores 245 49.0 363749 

Microporous parent PNM 553 6.5  

 1 

Transport property ϕ (%) K (mD) FF 

Experimental
1
 25 273 ± 16 24 ± 0.24 

Classical PNM, radii x 1.25 13.9 281 36.8 

DPNM, cut-off length 67.5 µm 25.5 290 18.1 

 1 

Experiments from Ott et al. 2015 

Experiments from Han et al. 2007 


