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Abstract The annual energy demand of the standard rural house models was analyzed using the DesignBuilder.
Indoor temperature set-point, U-value of outer wall, type of window, and degree of ventilation were selected as
simulation parameters. In all the simulation cases, heating energy demand was higher than cooling energy
demand regardless of the building size. When the lower U-value of the outer wall was applied to account for
the thicker insulation layer, heating energy demand was decreased while cooling energy demand was increased.
However, it is better to reduce the area of outer wall which is directly exposed to outdoor air because reducing
the U-value of the outer wall is not effective in decreasing heating energy demand. Among the four different
window types, the double skin window is most favorable because heating energy demand is the lowest. For a
fixed infiltration rate, higher ventilation rate resulted in an increased heating energy demand and had minor
impact on cooling energy demand. As long as the indoor air quality is acceptable, lower ventilation rate is
favorable to reduce the annual energy demand.
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[Fig. 1] Standard rural house model Nonglim-10-12-Ga
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[Fig. 2] Standard rural house model Nonglim-10-26-Ga
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[Fig. 3] Standard rural house model Nonglim-10-33-Da
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[Table 1] Simulation conditions

Pyeongtack
2002 EPW data
Heating 20T
Cooling 26C
Week Day 18:00~08:00
Weekend 00:00~24:00

Single Glass
PPG Clear Glass 6 mm

0.5 ACH

Weather Data

Temperature Set-point

Resident Schedule

Glazing

Infiltration

[ 2] S A8Hag A7l A] L
[Table 2] Electric heat gain of house model per unit area

choj A
=g -8 H A (m’) 7)ol 2%
(W/m®)
123 40.2 4.79
2635' 76.2 4.02
333 96.6 3.50

[# 3] QA 1A =k
[Table 3] Human heat gain of house model

e Bt Agde | JATEF
(m”) (%D W)
123 402 3.13 120
263 76.2 3.69 141
333 96.6 3.90 149
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[Table 4] Properties of construction materials

Yoy 8- vlsh o

Conductivit; Thickness
=) ] y
& A= (Vv/m2 - K) (m)
A o) WeatherBoard 0.14 0.100
Wood-Pine 0.17 0.150
Plaster 0.16 0.010
Al Wood-Pine 0.17 0.100
Plaster 0.16 0.010
Clay Tile 1.00 0.025
a MW Stone
25 Wool 0.04 0.095
Roofing Felt 0.19 0.005
External
Rendering 050 0.025
MW Stone
]_
Ble=! Wool 0.04 0.075
Timber
Flooring 0.14 0.005
1= PPG
>
L Clear Glass 1.00 0.006

A7 oA sk
102, 246, 197 kWh/m’yr
23 FEYRY
2387 #EFE 9
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[Fig. 4] Annual energy demand for three different models
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[Fig. 5] Monthly building energy demand for 33-type
model
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[Fig. 6] 33-type model building energy demand for
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[Table 5] U-values of outside wall
o =7 Apsg
= (mm) (W/m” - K)
7|1& o 260 0.566
Case 1
(Polyurethane 10 mm) 260 0.487
Case 2
(Polyurethane 50 mm) 260 0.313
Case 3
(Polyurethane 80 mm) 260 0.247

[® 6] gHxo] m& Azt AEolvix et
[Table 6] Annual building energy demand for different
U-values of outside wall (unit: MWh)

Type Load Ref. Casel Case2 Case3

Heating 4.07 4.05 3.88 3.80

12 Cooling 1.12 1.21 1.35 1.38
6 Heating 21.24 21.17 20.83 20.66

Cooling 3.08 3.27 3.48 3.51
- Heating 21.76 21.54 21.50 21.35

Cooling 3.76 3.77 4.32 4.37

3311
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[Table 7] Properties of 4 different window types

T SHGC (;/Jri “K)
Singl(eéCLelz:Ir1 )Glass 0.820 5.812
Single Low-e Glass 0.348 3.173

(5 mm )
?o;t;leAﬁlelazr /Gl6aS)S 0.708 2.700
D(otsxb}eAI;;)\All»ze /Gslais 0.262 1.200
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[Table 8] Annual building energy demand for 4 different
window types (unit: MWh)

. Double
Single | Low-e | Double
Type Load Glass Glass Glass I(‘;)IZS_:
" Heating 4.07 4.18 3.47 3.73
Cooling 1.12 0.76 1.08 0.72
26 Heating 21.24 21.44 20.69 20.89
Cooling 3.08 2.90 3.08 2.38
3 Heating 21.76 21.89 21.27 21.56
Cooling 3.76 3.46 3.76 3.37
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[Table 9] Annual building energy demand for 4 different
ventilation rates (unit: MWh)

Tye Load 0.0 0.3 0.7 1.0
P ACH | ACH | ACH | ACH

Heating 4.07 4.48 5.03 5.44

12 Cooling 1.12 1.11 1.10 1.09

Heating 21.24 22.46 24.08 25.31
2 Cooling 3.08 3.09 3.10 3.10
- Heating 21.76 23.01 24.67 25.94

Cooling 3.76 3.78 3.78 3.78
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