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Study of Energy Cost for Performing Flush-out in Newly Constructed
Multi-residential Buildings during Winter Season
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Abstract Newly constructed multi-residential buildings with more than 500 households should be flushed out indoor
contaminants using a mechanical ventilation system or large fans after the completion of construction and prior to occupancy
by the Heath-friendly Housing Construction Standards since 2014. In addition, the standard recommends to maintain indoor
temperature over 16 C and relative humidity below 60% while performing the flush-out. However, it is difficult to maintain
these recommended indoor conditions, especially during winter season because additional energy cost is needed for space
heating. Therefore, in this study, additional energy cost including heating and ventilation energy cost in multi-residential
household for flush-out during winter season was estimated using building energy simulation program called EnergyPlus.
Additional energy cost according to various conditions for performing flush-out (such as performance period, ventilation
rate, and heating set-point temperature) was analyzed. Based on the results of the energy simulation, the energy cost was
estimated to be ranged from 14,625 to 29,452%/household in Incheon city and from 3,521 to 26,268%#/household in Gwangju
City. There was no significant change in energy cost according to the performing terms of flush-out between Incheon and

Gwangju City.
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Fig. 1 Daily outdoor temperature during heating season

in each climate zone.
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Table 1 Characteristics of the simulated housing unit

Category Characteristics
Floor Area 85 m’
Ceiling Height 23 m

Building Type/ Flat type/South

Orientation
Heating System Individual under-floor radiation
(Efficiency) heating(80%)
Wall/Window U-Value 0.49/2.70[W/m’K]
Window-to-wall Ratio 0.47

o

Fig. 2 The schematic of the housing unit modeled
by EnergyPlus.
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Table 2 Cost of the korea city gas association
(Unit : ¥/MJ, VAT excluded)

Cost
Region Basic Individual Central
Rate Heating Heating
Incheon 840 19.3 19.3
Gwangju 750 20.3 20.3
112

Table 3 Electricity use by fan

CMH[mSIh] Electricity Consumption[W]
100 47
150 54
200 79
300 110

Table 4 Cost of the korea electric power corporation
(VAT excluded)

Consumption Basic Rate Cost
[#/Household] [W/kWh]

100 kWh or Less 410 60.7
101~200 kWh 910 125.9
201~300 kwWh 1,600 187.9
301~400 kWh 3,850 280.6
401~500 kwWh 7,300 417.7
More 500 kWh 12,940 708.5

Table 5 Simulation settings according to various
flush-out conditions

3

ACH Temp. TA
Case [1/h] Days [C] [m3 /mz]
Case 1 0.5 14 20
10
Case 2 0.5 14 20
30
400
15
1.0 7
Case 3 20
0.7 10
0.5 14

TA" : Total supplied outdoor Air Volume.
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Energy cost changes by the start time of
flush-out during heating period.
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Fig. 6 Energy cost changes according to the indoor
set-point temperature.
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Fig. 7 Energy cost changes according to the air
change rate in actual outdoor climate.
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Fig. 8 Energy cost changes according to the air
change rate at constant outdoor temperature.
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