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Abstract : As the COVID-19 pandemic and interest in the virtual world rapidly increase, the data usage in the
current society is rapidly increasing to an unprecedented level, and the need for expansion of data centers to handle
it is also rapidly increasing. Data centers operate continuously and consume a lot of power in operation. As
electricity consumption increases, the increase in greenhouse gas emissions adversely affects the environment, so
the increase in data centers inevitably affects the climate environment. Typical technologies that can reduce power
consumption in data centers are waste heat energy utilization and outdoor air conditioning. By analyzing the cases
of major countries for the two technologies, the technological direction beneficial to Korea was reviewed. As
Korea's outdoor air conditioning standards are relaxed, the number of outdoor air conditioning facilities in Korea
is increasing. However, the Korean government's practical support for waste heat energy utilization is extremely
limited. By analyzing policy cases for waste heat energy utilization in data centers in other countries, policies for
revitalizing waste heat energy utilization in Korean data centers were proposed. Furthermore, several ways to
reduce the amount of power in the data center were explored and proposed.
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of Dot= AtEt A7) WE 29| BAVSS 2L Stk
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Fig. 2. Electricity consumption reduction in Sakura Internet
data center using outside air conditioning.

Table 1. PUE comparisons in data centers.?
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Table 2. The basic difference between a typical data center and a Facebook data center.?”

Sortation Typical Data Centers

Electrical r m
ectrical power syste - Center UPS system

- 480V — 208V(power loss: 21%)

Facebook Data Centers

- 480V, 208V (power loss: 7.5%)
- Remove central UPS system.
- 48VDC UPS System Construction.

Extinguish system - Gas meter

- Water system

- Cold/Hot Aisle Sortation

IT server room .
SEIVer roo - Open Architecture Form

type/structure

- Re-circulation and By-pass Occurrence

- Cold/Hot Aisle Sortation
- Hot Aisle Containment
- Re-circulation and By-pass prevent

- Temperature: 18~27°C

Indoor settling conditions - Humidity: 50~55%

- Temperature: 18~30°C
- Humidity: 20~80%
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Table 3. Seasonal average monthly usage for each heat source(kwh).3*

; Spring Summer Fall Winter Average
Cooling Tower 104,865 133,805 108,609 90,826 109,626
Air-Conditioning 94,006 119,232 97,233 81,303 97,943
Geothermal Heat Pump 83,841 90,359 83,743 80,545 84,622
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