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Abstracts

This research aims to evaluate the energy saving potency of the air conditioning system in a
constant air volume at 25 °C compared to 27 °C, using the variable air volume diffuser equipment to
control common air volume in a 35 x 35 x 3.5 m. (width x length x height) room. The room was
divided into 49 equal segments. Each segment was analyzed the energy consuming result and the
Predicted Mean Vote (PMV) index in 12 hours and 24 hours per day for the whole year. This study
is divided into two parts. The first part is to test the energy consumption and PMV index of the air
conditioning system at 25, 26, 27 and 28 °C at air velocity 0.1 m/sec. The second part is to analyze
the energy consuming results and PMV index at 27 °C with the air velocity 0.1, 0.2, 0.3, 0.4 and 0.5
m/sec. using dispensing equipment to control common and return air volume. The evaluation of the
energy consumption was performed for the whole year by using the TRNSYS 16 program to
analyze the load of the air conditioning system in each hour of each segment. Both pan's of the

study can be described as below.

The energy consumptions of the air conditioning system in that the temperature was increased from
25 °C to 28 °C, at 1 °C interval each time and at the same air velocity of 0.1 m/sec could reduce the

energy consumption to 5.81, 6.17 and 6.57% respectively. The PMV was increased when the system
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was running at 25 °C, the PMV index from the center of the room to the periphery area is -1.32 to
0.75 level. At 26 °C level, the predicted mean vote index is -0.76 to 1.22 level. At 27 °C, the
predicted mean vote index is — 0.19 to 1.70 level. At 28 °C, the PMV index is 0.38 to 2.18 level. It
is obvious that when the system was running at 25 °C, the room center area would be cold and the
periphery area would be comfortable. While at 28 °C, the room center area would be comfortable
and the periphery area would be warm respectively. The suitable air condition is at 27 °C. The
maximum PMV index is at 1.70 with the air velocity 0.1 m/sec. When the air velocity was increased
to0 0.2, 0.3, 0.4 and 0.5 m/sec. by controlling the air volume from the air dispensing equipment, the
PMV indexes could be reduced to 1.21, 0.90, 0.67 and 0.50 respectively. The electrical energy
saving at the temperature that was increased to 2 °C is 11.64 % if it was consumed in 12 hours a day
and 11.55% in 24 hours a day. In contrast with the temperature at 28 °C, the air conditioning system
was not comfortable due to the air velocity was increased more than 0.5 m/sec which is higher than
the acceptable value. According to the investment analysis, the cost of payback period could be
gained within 4.55 years if the energy saving of air conditioning system was performed 12 hours a

day and 2.29 years in 24 hours a day respectively.





