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Abstract

The objective of this research 1s to develop cooling load temperatare differential (CLTD) and
related tables for calculating cooling load of the building envelopes made of commonly used matenal
in Thailand and using Bangkok weather data. The Bangkok design weather data are selected from the
12 years collected data from the meteorological department. Two sets of design weather data for
Bangkok are chosen. The first design weather data are selected based on dry bulb temperature of
0.4% annual cumulative frequency of occurrences. The second design weather data are selected
based on dry bulb temperature of 0.4% hourly cumulative frequency of occurrences and solar
radiation obtained from ASHRAE mathematical model. The building envelope matenal, room
decoration, and room conditions which effected on the room thermal response are investigated. 288
different room types are found. The values of amplitude and delay of 288 rooms are analysing by
using statistical method to determine the order of importance for certain parameters. The distribution
of the amplitude and delay of similar thermal response are grouped together. 7 CLTD tables for
exterior wall, 6 CLTD tables for roof, and 1 CLTD table for glass and 4 solar cooling load (SCL)
tables are developed for each set of design weather data. It is also found from the study that the
cooling load calculated using CLTD/SCL tables developed from the second set of design weather data
have greater values than the ones calculated using CLTD/SCL tables developed from the first set of
design weather data. Thereforc, for designing the air conditioning equipment which primary concemrn
shall be stressed on the maximum cooling load values, one should use the CLTD/SCL values
developed from the second set of design weather data. While the CLTD/SCL values developed from
the first set of design weather data should be used when the maximum cooling load values are not the
primary objective. The such CLTD/SCL values may be used to design air conditioning equipment
when one 1s more concerned about the energy usage in building. The cooling load values calculated

from the developed CLTD/SCL tables are found to be quite accurate. It 1s also found that the cooling

load values calculated from CLTD/SCL tables developed by ASHRAE are quite different from the

ones calculated by using real local weather data and local matenal.



