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Abstract. Three room-sized building chambers were constructed in Elhasa,  Saudi Arabia during the summer
of 1988. These test chambers were identical except  for the manner in which they were insulated. One
was uninsulated (U), another had insulation on the exterior surface of the envelope (E), and a third had
insulation on the inside surface (I) of the envelope. Hypotheses were developed and tested based upon
an equation expressing the anticipated relationship of surface-weighted calculated mean radiant
temperature (CMRT) and measured mean radiant temperature (MMRT).  Floating temperatures were
used in these calculations and measurements.
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Introduction

Since the 1973 energy crisis ,  the notion of covering external  surfaces of a building envelope
with thermal insulation has gained the attention of building scientists and engineers.
Combining a high thermal mass with building external insulation improves the thermal
performance of buildings in some climates [l]. Building materials with high thermal
mass have the ability to store energy; and insulation has the ability to slow its transfer. A
building envelope with mass on the inside and insulat ion outside reduces the ampli tude of
the inside-air-temperature oscillation during the diurnal temperature cycle [2].
Consequently the maximum temperature and the peak energy load for cooling or heating
are reduced. It  also reduces energy consumption as the size of cooling or heating equipment
[3].  It improves thermal comfort by creating uniform room air and surface temperature,
and brings the mean radiant temperature as close as possible to the room air temperature
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