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Prediction on Variation of Building Heating and Cooling Energy Demand

According to the Climate Change Impacts in Korea
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Department of Architectural Engineering, Graduate School of Inha University, Incheon, Korea
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ABSTRACT: The potential impacts of climate change on heating and cooling energy
demand were investigated by means of transient building energy simulations and hourly
weather data scenarios for Inchon. Future trends for the 21st century was assessed based on
climate change scenarios with 7 global climate models(GCMs). We constructed hourly
weather data from monthly temperatures and total incident solar radiation (W/m?) and then
simulated heating and cooling load by Trnsys 16 for Inchon. For 2004-2080, the selected
scenarios made by IPCC foresaw a 3.7-5.8 °C rise in mean annual air temperature. In
2004-2080, the annual cooling load for a apartment with internal heat gains increased by
75-165% while the heating load fell by 52-71%. Our analysis showed widely varying shifts
in future energy demand depending on the season. Heating costs will significantly decrease
whereas more expensive electrical energy will be needed of air conditioning during the

summer.

Key words: Climate scenarios(?]¥ AlYa] %), Heating load(d4-3H), Cooling load(d =4
31), Apartment(Z%F ), Building energy demand(ZE oy =] F2.3)
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1) Intergovernmental Panel on Climate Change
http://www.ipcc.ch.
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Table. 1 Global Climate Models(GCMs).

GCMs Specification

Spectral Model

CCSR/NI|Atmosphere : T21 Resolution (5.6 x 5.6°)
. 20 vertical levels

ES® Ocean : 2.8° horizontal grid

17vertical levels

Spectral Model
Atmosphere : T32 Resolution(3.75x 3.75°)
10 vertical levels

Ocean : GFDL MOM1.1 (1.8x 1.8°)
29 vertical levels

Spectral Model

CSIRO-M|Atmosphere : R21 Resolution (5.6 x 3.2°)

K25 9 vertical levels

‘ Ocean @ R21 Resolution (5.6 x 3.2°)

21 vertical levels

Spectral Model

E CHAM|Atmosphere : T42 Resolution (2.8 x 2.8°)

46) 19 vertical levels

Ocean @ OPYC3 model

Spectral Model

GFDL-R3|Atmosphere @ R15 Resolution (7.5 x 4.5°)

9 vertical levels

CGCM24

7)

0 Ocean : R21 Resolution (3.7 x 4.5
12 vertical levels

HadCM2®) Grid Box Model

Grid 96 x 73 (3.75 x 2.5°)

Spectral Model

NCAR-D|Atmosphere : R15 Resolution (7.5 x 4.5°)
OEY 9 vertical levels

Ocean : 1 x 1°, 20 vertical levels

A 1S92A G 2 e &4 Tt FEe W
S n3AY, 24 a9 3 oojR2E o] Wl

3) The Japanese Centre for Climate System
Research

4) The Canadian Centre for Climate Modelling
and Analysis

5) The Australian Commonwealth Scientific
and Industrial Research Organisation

6) The German Climate Research Centre
Spectral Model

7) The US Geophysical Fluid Dynamics
Laboratory

8) The UK Hadley Centre for Climate

Prediction and Research

9) The National Centre for Atmospheric

Research
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Fig. 1 Regional classification for SRES
scenario.
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Table. 2 Existing scenarios by IPCC

AlB A1T AlFl Bl A2 B2
CCSR/NIES 1 1 1 1 1 1
CGCM2 - - - - 1 1
CSIRO-Mk2 - - 1 1 1 1
ECHAM4 - - - - 1 1
GFDL-R30 = - - - 1 1
- HadCM4 - - 1 1 3 2
NCAR-DOE - - - - 1 1
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Fig. 2 Yearly mean temperature for three

scenarios(1961-2100).
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Fig. 3 Floor plan simulated.

Table. 3 K values of building

components
Transmission of
Coefficcient
Wall 0.58
Walls Partition 0.47
(W/wrK1 Roof 0.35
Floor 0.41
Window | Living Area 3.3
[W/m'K] | Balcony Area 6.6
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Table. 4 Simulation data

Input Value
Heating set temp. 20°C
Cooling set temp. 26°C
Lighting 4 W/m®
Mechanics 12 W/m®
People 22.4 W/person
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Fig. 5 Monthly heating load in 2020 [MJ].
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Fig. 7 Monthly heating load in 2080 [MJ].
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Fig. 10 Monthly cooling load in 2050 [MIJ].
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Fig. 11 Monthly cooling load in 2080 [MJ].
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