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This experimental research was conducted in actual conditions in order to investigate the heat and
moisture transfer performances of low-mass exterior walls (weighting less than 50 kg/mzsquare meter) in air-
conditioned buildings. The heat transfer coefficients of the walls (U value) being tested are in the range of
0.3-0.45 Bawhr.f'.’F. The experiment was performed in a test chamber for 3 types of exterior wall
constructions, which are 1) fiber-cement wall (or SHERA wall, U=0.34 Btu/hr.ftz.oF.), 2) aluminum cladding
wall (U=0.43 Btwhr.f{".F.), 3) 3"-EIFS (Exterior Insulation and Finished System, U=0.07 Btu/hr.f"."F.)

The results indicated that the time lag of all types of low-mass walls are less than 1 hours. In the
case of 24-hour air-conditioning mode, the use of low-mass walls can reduce the maximum indoor/outdoor
temperature differentials by 20-30 %, whereas an addition of 3”-EIFS can reduce those temperature
differentials by 80-85 %. In case of daytime air-conditioning mode (8:00 AM and 6:00 PM), The peak of
heat transfer rates in Btwhr.ft' for aluminum cladding wall is 24-26, SHERA wall, 19-20, and EIFS, 6-7. For
nighttime air-conditioning mode (8:00 PM — 6:00 AM), it was found that all low-mass walls can rapidly
release the heat accumulated during the daytime, causing a much lower startup cooling loads when air-
conditioner are on in early evening. The peak of heat transfer rates were found to be 4-5 Buwhr.ft’ for
aluminum cladding, 5-6 Btwhr.ft for SHERA, and 3-4 Btwhr.ft* for EIFS. In term of heat and moisture
transfer caused by air infiltration, the average cooling loads in Btwhr.ft* is 5.62 for SHERA. Much lower
values are found in EIFS and aluminum cladding wall, which are 0.67 and 0.25 respectively.

In conclusion, comparing with medium-mass and high-mass walls in a 24-hours air-conditioning
period, if the startup A/C load is neglected; all walls with at least 3”-EIFS have proximately the same amount
of cooling loads. If A/C is turned on and off during the day, all low-mass walls have much lower startup
cooling loads than do medium and high-mass walls. The magnitude is about 2 times lower than that of

medium-mass walls, and 3 times lower than that of high-mass walls.





