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CONCLUSION

Moisture transport in building materials poses serious problems, both to human

comfort and the structural integrity of building materials.  It is essential to be able to

determine the conditions and characteristics that cause moisture transfer across porous

(building) materials.  Nonisothermal moisture transport prediction is in its infancy.  As

pointed out earlier, several moisture diffusion theories have been developed but none

universally accepted.  Such models are based upon on the gradients of vapor pressure,

chemical potential, moisture concentration and activated moisture content.  Validity of

these models has been difficult as a result of the lack of reliable experimental results.

The prediction of moisture diffusion is complicated as a consequence of both the

difficulty in designing accurate measuring techniques and the slow rate of movement of

moisture through porous specimens.

The ASHRAE FDC measurement procedure was developed as an alternative

method of measuring moisture transfer in porous materials under both isothermal and

nonisothermal conditions.  In addition to the shorter time in reaching steady-state, the

apparatus has other added advantages over the traditional methods.  The ASHRAE FDC

method does not use saturated salt solutions.  The mixing inside the chamber reduces

uncertainties in convective resistance while promoting uniform conditions above the

specimen.  The apparatus consists of a system of two environmental chambers capable of

controlling a wide range of temperatures and relative humidity within ±0.05°C and

±0.10%R.H. from the set points.  The moisture transfer across the specimen is

determined gravimetrically, the weight of the tubes (desiccant and bubble) responsible for

the control of the relative humidity inside the chambers, is measured daily after the

system has reached steady state.  Typically, the apparatus requires only a day to reach

steady-state in contrast to the one week required by the ASTM "cup method".   The

ASHARE FDC requires approximately between 4-10 days after reaching steady state to

obtained moisture transport data, in contrast to the 5-9 weeks needed for the ASTM
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method.  The main objective of this research was to evaluate potential moisture diffusion

models.  Their applicability was assessed by how they satisfied the measured null flow

condition.  The results obtained from the apparatus tests agreed that moisture diffusion

under nonisothermal conditions is governed by the gradient of the water-vapor pressure.

The validity of the vapor pressure model was verified by a low temperature test, which

yielded similar results from those obtained at room temperature.

The apparatus was validated by comparing permeance results obtained under

isothermal conditions with previously published data (Burch and Thomas, 1992).  This

comparison showed a good agreement and that the permeance was constant under the

range tested (25-50 per cent R.H.).

A small difference in static pressure across the specimen was observed during the

ASHRAE FDC  and ASTM cup measurement procedures.  The pressure difference is

believed to be caused by bulk air flow generated by the air diffusion process.   The bulk

flow of air governed by Darcy's Equation balances the diffusion of air in the opposite

direction.  Further analysis of this phenomenon and its significance in the moisture

transport process is needed.
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