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1. Scope 3.1.2 water vapor transmission ratenr—the steady water

1.1 This test method covers the measurement of the moié/.apor flow in unit time through unit area of a material, under
ture vapor transport and gas flow properties of fabriCS’ memSpeCIfIC conditions of temperature and hUmldlty at each sur-
branes, and membrane laminates used for protective materiafgce-

1.2 The values stated in S| units are to be regarded as thf Summary of Test Methods

standard.
1.3 This standard does not purport to address all of the 4.1 The testing outlined in this standard consists of measur-

safety concerns, if any, associated with its use. It is thdng the amount ofwatervaport_ransport acrossaspeci'men.The
responsibility of the user of this standard to establish appro-W&{€r vapor transport properties can be measured in a pure

priate safety and health practices and determine the applicadiffusion mode and in a diffusion/convection mode.
bility of regulatory limitations prior to use. 4.2 Two test methods are presented in this standard:

4.2.1 Part A (Diffusion Test-The test is done under the
2. Referenced Documents maximum difference in relative humidity and zero pressure
2.1 ASTM Standards: gradient across the specimen so that only the water vapor
D 737 Test Method for Air Permeability of Textile Fabrcs diffusion transport through the specimen is measured (Fig. 1).
E 96 Test Methods for Water Vapor Transmission of Mate- 4-2.2 Part B (Combined Convection/Diffusion Test se-
rials® ries of pressure gradients is applied in specified increments to

F 778 Methods for Gas Flow Resistance Testing of Filtraforce air through the material (Fig. 1). Thus, the test is

tion? conducted under a combined air pressure gradient and concen-
F 1868 Test Method for Thermal Evaporative Resistance offation gradient that allows examination of the interaction of

Clothing Materials Using a Sweating Hot Plate convective and diffusive mass transfer across the specimen.
22 Other Standards: This method is designed for use on relatively air-permeable

ISO 11092 Textiles—Physiological Effects—Measurementiextile materials because for air-impermeable materials, the
of Thermal and Water-Vapour Resistance Under Steady®Sults will be the same as the diffusion test alone.
State Conditions (Sweating Guarded-Hotplate Pest)

JIS L 1099 Testing Methods for Water Vapour Permeability5' Significance and Use

of Clothe$ 5.1 The water vapor transport p_roperties (_Jf.textile materials
are of considerable importance in determining the comfort
3. Terminology properties of clothing systems. Water vapor transport through

3.1 Definitions: porous textiles may occur due to both diffusion (driven by
3.1.1 water vapor diffusionn—the process by which water Vapor concentration differences) and convection (driven by gas

vapor molecules move from a region of high concentration td°ressure differences). .
a region of low concentration. 5.2 For air permeable porous materials, a very small pres-

sure gradient can produce large convective flows through the

D pores in the structure. In many standard water vapor perme-
* These test methods are under the jurisdiction of ASTM Committee F23 orability test methods, when used for materials with high air

Protective Clothing and are the direct responsibility of Subcommittee F23.60 Orpermeability, slight variations in pressure gradient across a

Human Factors. . . .
Current edition approved July 10, 2003. Published August 2003. specimen will greatly influence the measured water vapor

2 Annual Book of ASTM Standardgol 07.01. transport properties. Therefore, the water vapor transport
jAnnuai Book of ASTM Standardgol 04.06. properties of the porous and non-porous textile materials
Annual Book of ASTM Standaydéol 11.03. cannot be directly compared when the method has no provision

5 Available from American National Standards Institute (ANSI), 25 W. 43rd St.,
4th Floor, New York, NY 10036.
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