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} Qualify and quantify the comfort performance of linen  

} Compare the performance to that of standard textile 
fibres  

} Raise the awareness of professionals and users on 
linen performance and on the added value it can 
bring to certain markets: ready - to - wear, sportswear, 
sports & leisure, bed linen, bath & spa, etc.  
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5 ring spun yarns with 

equivalent yarn count:  

* 100% linen, long fibre  

* 100% cotton  

* 50% linen 50% cotton  

* 100% viscose  

* 100% polyester  

= 5 standard materials 

for knits  
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18 - gauge knitting  

 

Bleaching and 

drying  

30%  H2O2 at 92 °c 

+ additives  
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1/ PERMEABILITY TO AIR 

NF EN ISO 9237 (1995)  
  

2/ SKIN MODEL  

NF EN 31092: 1994  

/ ISO 11092: 1993  

=> RET + RCT + IMT  
   

3/ WATER BEHAVIOUR 

NF G07 ð 165 (1993 ) 
   

4/ MMT  

AATCC Test Method 195 -  

2009   



1/ DETERMINATION OF PERMEABILITY TO AIR -   NF EN ISO 9237 (1995)  
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pressure 
sensor  A 

pressure 
sensor  B 

specimen  

The device  produces  a constant  airflow  that  travels  
vertically  through  the  specimen .   

The surface  area tested  is 20  cm² .  

The higher  the  value  obtained,  the  more  permeable  
to  air  is the  specimen .  

The permeability  is expressed  in  mm/s .  



2/ SKIN MODEL ACCORDING TO NF EN 31092: 1994 / ISO 11092: 1993  
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The test conditions are close to those for the human body, with 
vapour production (perspiration) during moderate sport exercise 
in temperate environment:  

o Atmospheric temperature: 20 °C  
o Relative humidity of the environment: 40%  
o Stable temperature: no peak periods of sports activity  

 
Device  description :  
Measuring  unit  with  regulated  temperature  and  water  supply : 
o metal plate, roughly 3 mm thick  
o minimum surface area of 0.04 m 2   
o heat - conducting metal block containing an electric heating 

element  



9 

Principle :  
  

RCT: THERMAL RESISTANCE 
Determines  if  the  fabric  holds  in  heat . The higher  the  value  obtained,  the  better  the  
insulation . 
  

RET: WATER- VAPOUR RESISTANCE 
Determines  a fabricõs ability  to  allow  water  vapour  (perspiration)  to  pass through  it . 
The lower  the  value  obtained,  the  more  breathable  the  fabric . 
  

IMT: WATER- VAPOUR PERMEABILITY INDEX 
Expresses  the  equilibrium  (ratio)  between  the  insulation  (RCT) and  the  breathability  
(RET), with  values  from  0 to  1. The closer  the  value  is to  1, the  more  comfortable  the  
article  is to  wear .                   S =  60  Pa/K 

2/ SKIN MODEL_NF EN 31092: 1994 / ISO 11092: 1993  



Description   

o Specimen  substrate : glass  plate  (±  20  cm x  20  cm)   

o A dropper  that  delivers  33  drops  per  milliliter  +  stirrer  

o Grade 3 water  at 20  °C ±  2 °C 

o A ruler  to  measure  length  in  mm  

Process 

First  one,  then  two  drops  of  water  are placed  on  the  surface  of  a dry  fabric .  

We then  observe  

o drop  absorption  capacity  (instant  or  slow ) 

o drop  diffusion  (direction  and  distribution)  
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3/ BEHAVIOUR OF DRY FABRICS WITH RESPECT TO WATER ð TEST ON  
     HORIZONTAL SURFACE -  NF G07 ð 165 (1993)  



4/ MMT: MOISTURE MANAGEMENT TESTER -  AATCC TEST METHOD 195 2009    
    (AMERICAN STANDARD)  
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Determination of a fabricõs moisture wicking capacity 

The specimen to be tested is placed between the two 
sensors, with the òskinó side up. 

The MMT deposits drops of a quantity of artificial 
perspiration (prepared and calibrated for the test) on 
the top òskinó side of the fabric. 



4/ MMT: MOISTURE MANAGEMENT TESTER -  AATCC TEST METHOD 195 2009    
    (AMERICAN STANDARD)  
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The sensors record the evolution of the perspiration within the fabric 
from both sides for 120 seconds.  

A series of indices from 0 to 5 is defined and calculated to 
characterize how well the fabric manages the moisture.  

ü The fabricõs overall behaviour with respect to the water  is 
indicated on a textile classification scale from 1 to 7.   
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1/ PERMEABILITY OF FABRICS TO AIR -  NF EN ISO 9237 (1995)  
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The permeability  values  are 
adjusted  for  thickness  in  order  to  
compare  the  intrinsic  values . 

The best  ventilation  results  were 
obtained  with  100 % linen  and  
100 % viscose,  in  comparison  with  
the  other  knits  in  the  study . 

The ventilating  action  contributes  
to  a cooling  effect . This  is of  
interest,  for  example,  for  a sports  
activity  in  temperate  or  warm  
environment . 

Permeability to air/thickness  
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2/ RET -  NF EN 31092:1994 / ISO 11092:1993  
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100% LINEN IS THE MOST 
BREATHABLE  
(3.8 m²Pa/W), followed 
by cotton.  
 

RET Water vapour Resistance  
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2/ RCT -  NF EN 31092: 1994 / ISO 11092: 1993  
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100 % linen  ranks  2nd  for  insulation  
(retaining  heat)  with  an RCT of  0.044  
m²k/W,  which  is still  relatively  low  
(on  a scale of  0 to  1).  
 
Linen  offers  a good  compromise  
between  coolness  and  heat  retention .  
 
This  gives  a product  that  is 
comfortable  in  summer,  and  which  
could  also  be of  interest  for  winter  
with  a tailored  choice  of  yarn  and  
weave. 
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RCT Thermal Resistance  
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    100 % LINEN has the  highest  
comfort  index : it  provides  
moderate  insulation  with  an 
RCT of  0.044 , and  the  most  
breathability  in  the  study,  
with  an RET of  3.84 .  
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2/ THE IMT COMFORT INDEX  

 

IMT water vapour permeability index / Comfort index  
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100 % linen  absorbs  the  liquid  
instantly  and  diffuses  it  over  
the  largest  surface  area,  
thereby  promoting  better  
wicking .  
 
Viscose  exhibits  the  next  best  
results . 

 
 
 

3/ BEHAVIOUR OF DRY FABRICS WITH RESPECT TO WATER ð TEST ON 
HORIZONTAL SURFACE -  NF G07 ð 165 (1993)  
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Diffusion of liquid  
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Fabric classification scale from 1 to 6  

Class 1 for PES: Slow absorption and diffusion with no penetration: the drop 
remains at the surface during the test  

Class 3 for Cotton: absorbs and diffuses water slowly  

Class 5 for Linen and Viscose: medium to rapid wetting and absorption, large 
diffusion surface, rapid diffusion  

 

 In the specific case of the linen/cotton blend, the results are linked to the structure of the twisted yarn: 
instant absorption, small diffusion surface on both sides of the fabric, and the water falls onto the plate 
(equivalent to a Class 6, but not comparable for this test).  
 
   

  100% Linen and 100% Viscose exhibited the best moisture management in 
the study = Vabsorption + V diffusion + V large diffusion surfaces  
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4/ MMT: MOISTURE MANAGEMENT TESTER -  AATCC TEST METHOD 195 2009    
    (AMERICAN STANDARD)  
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100% LINEN performs very well on all comfort criteria tested  

} 100% linen and 100% viscose showed the best ventilation results, 
contributing a cooling effect  

} 100% linen is the most breathable, followed by cotton  

} 100% linen provides  a good compromise between coolness and heat 
retention. A  product that is comfortable in summer, and which could also be 
of interest for winter with tailored choice of yarn and weave . 

} 100% linen has the highest comfort index  

} 100% linen absorbs the liquid instantly and diffuses it over the largest 
surface area, thereby promoting better wicking , followed by viscose  

} 100%  linen and 100% viscose provide the best moisture management  
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