
HAL Id: hal-01533854
https://hal.science/hal-01533854

Submitted on 3 Jun 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Copyright

Spreading and penetration of a water droplet on native
and heat treated wood

Patrick Perré, Giana Almeida Perré, Philippe Jacquin, Xavier Frank

To cite this version:
Patrick Perré, Giana Almeida Perré, Philippe Jacquin, Xavier Frank. Spreading and penetration of a
water droplet on native and heat treated wood. 12th International IUFRO Wood Drying Conference,
Jul 2012, Belem, Brazil. Instituto de Pesquisas e Estudos Florestais IPEF, Série Técnica ( (Instituto
de Pesquisas e Estudos Florestais IPEF), 15, 2012, Série Técnica ( (Instituto de Pesquisas e Estudos
Florestais IPEF). �hal-01533854�

https://hal.science/hal-01533854
https://hal.archives-ouvertes.fr


IUFRO Wood Drying Conference - July 30 to August 03, 2012 - Belém, Para, Brazil ■ 71

Spreading and penetration of a water droplet on native and heat-treated wood

Patrick Perre
Ecole Centrale Paris, LGPM, Châtenay-Malabry, France

patrick.perre@ecp.fr

Giana Almeida
AgroParisTech, INRA, GENIAL, Massy, France

giana.almeida@agroparistech.fr

Philippe Jacquin
INRA, LERFOB, Nancy, France
jacquin@nancy-engref.inra.fr

Xavier Frank
INRA, IATE, Montpellier, France

xavier.frank@supagro.inra.fr

Abstract: A custom device was conceived to place a water droplet (diameter c.a. 0.5mm) at the surface of wood 
and follow its evolution. The device comprises a minute needle, micrometric displacement stages, a backward 
light, a telecentric magnifying lens and a fast camera.

Before each test, the wood surface was carefully prepared using a sledge microtome. Due to the difficulty to 
cut heat-treated wood, the surface was always prepared before heat treatment (220°C, 1 hour). Earlywood and 
latewood samples of fir, before and after heat-treatment, were tested with the droplet placed on a transverse section 
(imbibition along the longitudinal direction). Image processing allows the evolution of droplet height, droplet 
diameter and apparent contact angle to be obtained. 

Based on the Washburn’s law, a theoretical model was developed to predict the evolution of the droplet height, 
using the evolution of the droplet diameter as input parameter. Simulated and experimental curves were matched 
by tuning one single parameter, the true contact angle. 

This theoretical model allowed the competition between spreading and penetration depicted by the experimental 
data to be analyzed in detail:

- the porosity promotes penetration and weakens spreading,

- the contact angle is reduced by heat-treatment,

- the identified values of the true contact angle are always very close to 90°.
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