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Abstract This study examined sustainable alternatives to the increase in energy consumption and carbon
emissions of data centers, which are computing and storage infrastructures that are increasing due to
the spread of digitalization. Data centers consume considerable power because they operate servers and
data storage devices 24 hours a day, 365 days a year, and cooling systems are essential because stable
temperature and humidity are essential in an environment where computer equipment is used. To this
end, various methods have been proposed to reduce power usage. This study applied a high-efficiency
IoT filter solution with low differential pressure and high-efficiency characteristics to optimize energy
consumption by reducing the cooling load compared to existing non-woven filters and reduce carbon
emissions in data centers. It will reduce environmental load by improving power efficiency. This

approach will enable data centers to develop sustainably regarding environment and energy savings.
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Table 1. Filter Performance Test Result

Classification NWF HEF
Initial 10.7 9.8
Pressure )
(mmAg) Final 21.3 15.1
Difference 10.6 53
Dust Collection Capa.(g) 65.0 539.0
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Table 2. Effect Comparison of NWF vs. HEF

ifs HEF Air Flow | Air Flow
Classification NWF Maintain | 2% 10% 1
Elec. Charges
(Won/day) 94,655 | 90.000 | 88,200 | 80,708
Saving Rate (%) - 5% 7% 15%
CO; Reduction ~
(CO» Ton/yr ) 1,135 1,578 3,406
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