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In 1970s, the Korean government formulated an energy saving plan, and in 1990s, they added items while
implementing the efficiency rating and labeling system. According to the data released by the International
Energy Agency (IEA), by 2050, energy savings by the equipment and facilities sector would account for 36%
of the policy measures for greenhouse gas reduction. As such, the most useful way to reduce greenhouse gas
emissions is to increase the original energy efficiency by distributing various energy-saving products through
the efficiency management system. High-efficiency energy equipment certification is a system that certifies
products that meet a certain standard in order to promote the supply of high-efficiency energy equipment. In
the case of aeration devices, the performance and efficiency of air diffusers can be continuously managed to
reduce national energy and carbon dioxide emissions. The purpose of this study is to confirm the definitive car-
bon reduction levels in the relevant field by examining the performance-based appropriate energy efficiency
of air diffusers in aeration tanks during sewage treatment.
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Table 1. Test condition

Contents Condition

Water appearance Purified water

Tank shape Rectangle
Air diffuser type Disc-shaped membrane
Aeration 4.8 m*/min, 5.2 m*/min

Tank size (L x W x H) 4mx5Smx5m

Number of air diffusers 45 ea
Temperature 14.8°C
Amount of water 90 m?
Depth of water 4.5m
Number of tests 2 times

o WWTP water tank

Constant temperature and humidity chamber

.................

Main instrument
Drainage

S2

Data Logger

Test booth

Fig. 1. Test booth for energy consumption efficiency of the air diffuser in the aeration tank.
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Fig. 2. The position of the air diffuser in the aeration tank.
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Fig. 3. Saturated oxygen concentration changes by sensor.
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Fig. 4. Power consumption measurements of turbo blower
by discharge flow.
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Fig. 5. Derivation formula for standard oxygen transfer

coefficient.

Table 2. Power consumption measurement result of turbo blower

List

Ist discharge flow 2nd discharge flow

Discharge flow (Nm>/min)
Ave. power consumption (kW)

Max. power consumption (kW) (Rate of average contrast)
Min. power consumption (kW) (Rate of average contrast)

Power consumption (kWh)

Running time

Reduced GHGs emissions!*!>

48
7.14

7.15 (100.1%)

7.13 (99.9%)

52
7.79

7.80 (100.1%)

7.78 (99.9%)

7.14 7.79
13 min 10 sec 12 min 40 sec
3.03 kgCO,kWh 330 kgCO,kWh
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Table 3. Energy Consumption Efficiency on based performance

Discharge flow condition (Nm>/min)

List Unit
4.8 5.2
Standard oxygen transfer rate (SOTR) kg/h 11.31 9.77
Standard oxygen transfer efficiency (SOTE) % 13.97 12.06
Power consumption kWh 7.14 7.79
Energy Consumption Efficiency on based SOTR kg/kW 1.59 1.37
Energy consumption efficiency on based performance %/kWh 1.96 1.69
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