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ABSTRACT KEYW ORD

Purpose: Edge computing is indispensable as the demand for fast communication speeds such as autonomous Z&2{ G|0|E{ M E
vehicles increases. Edge computing services, which are distributed near processing units, require small and I_-';;:FI]S\EI 5
distributed data centers. Currently, in the case of distributed modular data centers, adaptation to domestic weather A= o] gg b
conditions has arisen by introducing foreign technology directly. In this study, the annual efficiency due to the partial
load operation of the cooling system was identified through the energy consumption prediction when the Modular data center
container-type basic module was applied in cach region in Korea. Method: E-quest was used to forecast annual ~ Partial load -

. S . . . . Cooling system efficiency
energy consumption. Considering the partial load to determine the efficiency of the annual cooling system, the Seasonal Energy Efficiency Ratio
SEER was calculated based on the total input energy and the required energy and the energy consumption efficiency
of each region was compared and analyzed. Result: Container-type modular data centers account for 9.2 ~21.8% ACCEPTANCE INFO
depending on the location of the external load impact. The distribution of SEER was found to be high at 14.04 in the  Received Nov. 29, 2019
Central 2 region but low at 12.09 in the Jeju region where the outside air temperature was high. In the case of ~ Final revision received Dec. 12, 2019
installing cooling facilities of the same capacity, the energy consumption efficiency is different for each region. Accepted Dec. 17, 2019
Therefore, it is necessary to select the capacity considering the local weather conditions when selecting the cooling

facilities.
© 2019 KIEAE Journal
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Fig. 1. Global IT Center System Investment Trends(Gartner 2018,
PISSN 2288-968X, eISSN 2288-9698 Trends and Implications of Global Data Centers, Information,
http://dx.doi.org/10.12813 /kieae.2019.19.6.087 Communication and Broadcasting Policy, 2018)
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Fig. 4. Internal space of container type server room space example
(Schneider electric)
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Fig. 2. Percentage of cloud workloads out of total data workload
rate(Cisco Global Cloud Index, 2018, Trends and Implications of

Global Data Centers, Information, Communication and Broadcasting CLOUD COMPUTING EDGE COMPUTING
Policy, 2018)
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2018, Trends and Implications of Global Data Centers, Information,
Communication and Broadcasting Policy, 2018)
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Table 1. Summary of E-quest energy simulation

Items Value and specifications

Area of server container | 320 sqft.

Shape of outer structure | Rectangle shape

Space usage type Computer server room

Ceiling height 9 ft

Package unit 20USRT x 1EA
Cooling system DX coil system

Variable speed scroll type

Heating system N/A

Economizer system N/A(dust and humidity control)

Operation schedule 24hours (high use condition)

Exterior wall 0.3 W/m'K

Rack SkW/rack x 8EA
Distribution board 55kW x 1EA
UPS system

Internal heat source

Central region 1 (Seoul)

. Central region 2 (Daegallyung)
Region . .
Southern region (Gwangju)

Jeju region (Jeju)
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