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Abstract

In Korea, it is also mandatory for most buildings to receive energy efficiency rating certification from 2020 for the
purpose of reducing greenhouse gas emissions and expanding green buildings. However, the issue of the accuracy
of the ECO2 program continues to be raised, and comparisons have been made with dynamic energy analysis
programs in a single type of building according to a single area. However, comparisons between multiple building
types and multiple areas are insufficient. Therefore, in this study, cooling and heating loads according to multiple
building types and multiple areas were analyzed through ECO2 and TRNSYS programs. The regions were supposed
to be Seoul, Daejeon, Gwangju, and Busan and the building types were supposed to be office buildings and apartment
houses. The annual average building load values from ECO2 were higher than those from TRNSYS. Among residential
buildings across the four regions, the largest discrepancy was 41.4% in Seoul. Conversely, for commercial buildings,
the most significant difference in annual average loads was noted in Gwangju, at 37.9%.
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Fig. 1. Monthly data of outdoor temperature and solar radiation by locations
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Fig. 4. Concepts of building model

Table 1. Simulation conditions

Building type Apartment Office
Building model Standard building model Standard building model
Setpoint temperature (heating/cooling) 20°C/26°C 20°C/26°C
Heating/Cooling 07:00~18:00
People
. - 00:00~24:00
Operation schedule Equipment 09:00~18:00
Hot water
Light Sh %h
| heat Toad People 53.0 55.8
Internal heat loa -
(Whim?-d) Equipment 52.0 126.0
Light 288.0 288.0
Ventilation (m*/m?*-h) 1.1 6.0
Central 2 0.170 0.240
Wall
Southern 0.220 0.320
Roof Central 2 0.150 0.150
00
Thermal Southern 0.180 0.180
Transmifiance Central 2 1.000 1.500
(W/m™K) Window entra . -
Southern 1.200 1.800
Central 2 0.170 0.200
Floor
Southern 0.220 0.250
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Table 2. Result of energy demand (heating and cooling)

Heating load (kWh/m?) Cooling load (kWh/m?)
Apartment - - - -

Seoul Daejeon Gwangju Busan Seoul Daejeon Gwangju Busan
ECO2 20.8 19.4 17.8 11.1 18.4 18.7 229 16.2
TRNSYS 18 8.6 7.7 8.4 6.8 14.5 16.8 27.7 24.8

Office Heating load (kWh/m?) Cooling load (kWh/m?)
Seoul Daejeon Gwangju Busan Seoul Daejeon Gwangju Busan
ECO2 46.5 423 39.5 26.3 314 33.6 443 29.5
TRNSYS 18 355 34.6 332 30.8 16.0 17.3 18.9 18.0
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Fig. 5. Monthly building load of apartment by locations
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Fig. 6. Monthly building load of office by locations
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