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Dynamic vapor sorption DVS

Sorption isotherms of mortar were determined using 

the DVS (dynamic vapor sorption), a well-established 

technique for the study of the interaction of water 

molecules with porous media and of moisture transfer 

in general. .
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• Global  moisture  diffusivity  for  the  three  tested  materials  is  

obtained  from  desorption  curves.  
• Based on Darcy's law we have quantified water moisture diffusivity 

in liquid state "Dml" and then assessed the  vapor  moisture  

diffusivity  "Dmv"  Thus  we  can  determine  exactly  the  range  of  

relative  humidity  or  water saturation  where each mode of moisture 

transfer is predominant.  
• focuses in a volume element modeling could be used, making  

possible to analyze the main mechanisms of moisture diffusion.
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Changes in moisture content of mortar M04, M05 and 
M06 with the variable RH levels over the time during 

isotherm sorption runs at 20°C

Isotherm sorption cycle of mortars M04, M05 and M06 at 
20°C

Fick's approach

Global moisture diffusivity «Dm» is obtained from 

sorption kinetics obtained with DVS. The evolution of 

moisture diffusivity as function of relative humidity is 

obtained  by using Crank Solution

MOISTER DIFFUSIVITY OBTAINED FROM SORPTION 

EXPERIMENTS

Evolution of global moisture diffusivity with relative humidity 
obtained from desorption kinetics, for mortars M04, M05 

and M06
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MORTARS

Table 1. Mix proportions of mortars

Components References 
Portions (g) 

M04 M05 M06

Cement CIMI-525R HES 450 450 450

Sand referenced CEN 1350 1350 1350

Water Tap water 180 225 270

(W/C) Water cement ratios 0,4 0,5 0,6

(S/C) Sand cement ratios 3 3 3

SIMULATION
The diffusion model is used to simulate the internal heat and moister 

transfers during drying of mortar . 

Vapor moisture diffusivity determined for mortars M04, M05 
and M06.

Darcy's approach

The moisture diffusivity  is obtained by the sum of water  Dml 

and vapor  Dmv diffusivity

The Richards equation [Richards, 1931] represents the 

movement of water in unsaturated porous solids, the liquid 

water saturation Sr is the equation solution.

  





















 )(exp,0

2

rc
l

vvs
rv

l

v

r

c
mv SP

RT

MP
SfD

RT

M

S

P
D



  





















 )(exp,0

2

rc
l

vvs
rv

l

v

r

c
mv SP

RT

MP
SfD

RT

M

S

P
D



Liquid moisture diffusivity determined for mortars M04, 
M05 and M06 .
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Evolutions of the internal heat transfers inside the mortar during 
drying. 

Evolutions of the internal moister transfers inside the 
mortar during drying. 


	Diapo 1

