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EER value calculated from the current standard for testing of air conditioner is performed at the operating
conditions of 100%FL (100% Full Load) and at outdoor air temperature of 35 degree-C. However, in the
actual use of air conditioners, it seldom works at 100%FL and the outdoor temperature does also vary,
therefore present EER value could not reflect the actual performance of air conditioners as a reality.

This research work has devised a practical formula to determine the appropriate value of EER (/EER) by
first using fhe Energy Simulation Program (Energy Plus) to simulate the performance of air conditioners in an
example rooms using actual weather data for Bangkok and then finding out the percent full loads (%FL) for
different outdoor air temperatures. The next step is to use the performance of a variable speed compressor to
build the relationship between EER values and the percent full loads (%FL). By using Simpson's rule to
calculate area under the curve of the hourly year round EER, one can create a simple formula that is practical
and can be used to calculate the value of EER for inverter air conditioners. The devising formulas are as
follows: 1) For air conditioner that operates during the day, IEER=0.69xEER,;,
—0.11x EER,,,, , +0.33%x EER,,,, +0.08x EER,, ., The outdoor air temperature used for testing EER values
at 50%, 65%, 75% and 100%FL are at 32.7, 35.0, 36.3 and 38.9 degree-C, respectively. 2) For air conditioner
that operates at night; IEER =0.66x EER,,, . —0.08x EER,,,, +0.33%x EER,,,, , +0.08x EER,y., The
outdoor air temperature used for testing EER values at 30%, 40%, 55% and 100%FL are at 27.9, 29.0, 30.0
and 30.4 degree-C, respectively. 3) For air conditioner that operates 24 héurs a day;
IEER =0.61x EER,,,,, —0.03x EER,y,, ; +0.33x EER,, ., +0.08x EER, ., The outdoor air temperature
used for testing EER values at 35%, 50%, 65% and 100%FL are at 28.0, 29.4, 31.1 and 37.7 degree-C,
respectively. In addition, number of testing points that must be used to determine /EER can be reduced to

only 2 or 3 points if the test costs is too high.





