










ABSTRACT 

The design and construction of an instrument for the measurement of the 

simultaneous flow of heat and vapour is described. This instrument is 

used to measure the relative contributions of heat and vapour in 

maintaining steady-state flow. The results indicate the importance of 

vapour flow and stationary air layers. 

Steady-state thermal resistance measurements are made on a series of 

knitted fabrics using a two plate instrument set for different 

separations. The dependence of thermal insulation on volume fraction 

and the importance of radiation transfer within the fabric are 

discussed. 

A model is produced to allow the solution of the equations describing 

the transient flow of heat through one and two layer systems. The 

results are compared to a range of experime ntal values. The 

r e lationship between the energy change in the fabric sample and the 

energy change as perce ived by the hot-plate is considered. The results 

show that approximately half of the e nergy change is supplied by or to 

the hotplate and that the periods of transient response e xtend for up 

to one hour. 

The energy involved in the absorption and desorption of water by the 

fibres is shown to be of prime importance in determining the fabric 

response to changing environments. 
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