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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies 
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO 
technical committees. Each member body interested in a subject for which a technical committee has been 
established has the right to be represented on that committee. International organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO 17699 was prepared by Technical Committee ISO/TC 216, Footwear, nd by Technical Committee 
CEN/TC 309, Footwear in collaboration. 

This edition cancels and replaces the first edition (EN 13515:2001), which has  been technically revised. 
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1 Scope 

This standard specifies two test methods for assessing, respectively, the water vapour permeability and the 
water vapour absorption of uppers or complete upper assembly irrespective of the material, in order to assess 
the suitability for the end use. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

ISO 18454 Footwear - Standard atmospheres for conditioning and testing of footwear and components for 
footwear. 

ISO 3696, Water for analytical laboratory use - Specification and test methods (ISO 3696:1987). 

ISO 17694, Footwear - Test methods for uppers and lining - Flex resistance. 

3 Terms and definitions 

For the purposes of this European Standard, the following terms and definitions apply. 

3.1 
water vapour permeability 
amount of water vapour a material will transmit through its structure expressed as mass of water transmitted 
per area of material per hour 

3.2  
water vapour absorption 
amount of water vapour a material will absorb in a specified time expressed as mass of water per area of 
material 

3.3 
upper 
material forming the outer face of the footwear which is attached to the sole assembly and covers the upper 
dorsal surface of the foot. In case of boots, this also includes the outer face of the material covering the leg. 
Only the materials that are visible are included, no account should be taken of underlying materials 

3.4 
complete upper assembly 
finished upper, fully seamed, joined or laminated as appropiate, comprising the centre material and any 
lining(s) together with all components such as interlinings, adhesives, membranes, foams or reinforcements, 
but excluding toe puffs and stiffners 

Footwear — Test methods for uppers and lining — Water vapour 
permeability and absorption
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NOTE The complete upper assembly may be flat, 2-dimensional or comprise lasted upper in the final footwear. 

4 Apparatus and material 

The following apparatus and material shall be used: 

4.1 Water vapour permeability test method 

4.1.1 Cylindrical test pots (see Figure 2) each with an internal height of 80 mm ± 10 mm and internal 
volume of 100 cm3 ± 20 cm3, and including the following: 

4.1.1.1 One circular open end with an internal diameter of D = 30 mm ± 1 mm and is known to the 
nearest 0,1 mm. 

4.1.1.2 A clamping ring with an internal diameter D. 

4.1.1.3 Means of tightly clamping a test specimen between the clamping ring and the open end so 
that the pot is sealed by the test specimen. 

4.1.2 Test machine (see Figure 1) including the following: 

4.1.2.1 Vertically mounted turntable which: 

a) has at least three test stations, each of which is capable of holding a test pot so that its axis is parallel to, 
and 67 mm ± 2 mm from the axis of rotation of the turntable (see Figure 3); 

b) is rotated at 7,8 rad/s ± 0,5 rad/s1)  

4.1.2.2 Paddle type fan which: 

a) has three flat blades inclined at 120° to one another. The blades shall be flat with approximate dimensions 
90 mm x 75 mm; 

b) is mounted so that its axle is coaxially aligned with the axis of the turntable (see 4.1.2.1) and the blades 
pass within a distance of 10 mm ± 5 mm of the open ends of test pots (see 4.1.1) mounted on the turntable; 

c) is rotated at 146 rad/s ± 10 rad/s1) in a direction opposite to the direction of rotation of the turntable. 

                                                      

1) 1 rad ≈ 0,16 rev. 7.8 rad/s is approx 75 revs per minute.  146 rad/s is approx 1400 revs per minutes 
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Figure 1 — Schematic diagram of apparatus to be used in the water vapour permeability test 

4.1.3 Analytical balance capable of measuring mass up to 200 g to the nearest 1 mg. 

4.1.4 Silica gel with a particle size greater than 2 mm. 

Freshly dry the silica gel in a ventilated oven at 125º C ± 5 °C for at least 16 h and cool in a sealed container 
for at least 6 h. Once dried the silica gel will remain dry for many days if kept in air tight containers.  

4.1.5 Press knife, or similar cutting device, capable of cutting test specimens with a diameter which is 
sufficiently larger than D to enable a good seal to be made around the open end (see 4.1.1.1) of the pot. 

4.2 Water vapour absorption test method (see Figure 4) 

4.2.1 Two round test pots each with a volume of 100 cm3 ± 20 cm3, and including the following: 

4.2.1.1 One open end with a flat annular surface of internal diameter of 35,0 mm ± 0,5 mm and external 
diameter of at least 20 mm larger. The external diameter can be provided by a flange of minimum width 10 
mm or by a cylinder of minimum wall thickness 10 mm. 

4.2.1.2 A metal disk of diameter greater than 55 mm. 

4.2.1.3 Means of tightly clamping a test specimen and a piece of impermeable material (see 4.2.5) 
between the open end and the disk so that the pot is sealed by the test specimen. 

4.2.2 Analytical balance capable of measuring mass up to 100 g to the nearest 1 mg. 

4.2.3 Device capable of measuring time up to 8 h to the nearest 0,1 h, e.g., a stopwatch. 

4.2.4 Distilled or deionised water complying with ISO 3696. 

4.2.5 Two circular pieces of impermeable material of minimum diameter 55 mm. 

4.2.6 Cutting device such as a press knife, capable of cutting test specimens of diameter 41 mm ± 2 mm. 

 

 

Dimensions in millimetres 
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Figure 2 – Jar to be used in WVP test 

 

 

 

 

 

 

Figure 3 – Holder for jars used in WVP test
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Dimensions in millimetres 
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Figure 4 — Apparatus for determination of water vapour absorption 

 

5 Sampling and conditioning 

5.1 Water vapour permeability test method 

5.1.1 Unless otherwise specified, cut three samples of dimensions 70 mm x 45 mm. 

5.1.2 For sheet materials cut test specimens from a range of positions across the full usable width and 
length of the sheet material. For a material with a woven structure this should prevent any two specimens 
containing the same warp or weft threads. Prepare test pieces from complete upper assemblies when the 
lining material is permanently attached to the upper material.  Otherwise, either test each component 
separately (e.g. lining and outer) or make up an assembly to replicate that used in the actual product. 

5.1.3 For test specimens cut from footwear uppers avoid any areas containing seams or perforations and 
any other design features which mean that the test specimen will not be of uniform thickness across its entire 
surface area. 
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