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ABSTRACT

Increased regulation of the energy performance of buildings is driving the need to improve the
energy performance of existing buildings. Airtightness is analyzed as an effective factor for
improving energy performance, but it is not widely applied due to the lack of standards and
related regulations. To evaluate the impact of airtightness on improving energy performance,
this study analyzed the energy demand and primary energy consumption caused by the difference
between the required airtightness value and the measured airtightness value. Airtightness per-
formance was measured in small, aging public rental housing units that are prioritized for policy
support. The impact of airtightness was conducted through energy performance evaluation and
analyzed in two parts: the energy saving rate of airtightness among energy performance improve-
ment factors and the energy saving rate that can be improved by enhanced airtightness standards.
The results showed that improving airtightness is effective in reducing energy consumption in
older buildings, especially when the enhanced airtightness standard is applied to improve the
energy performance of old buildings, the energy saving rate is nearly double compared to the
current efficiency.
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Table 1. Airtightness value of each country

Country ACHS50 Air permeability Unit
USA - <18~22 L/(s 'm?) at 75 Pa
UK - <3~15 m’/(h-n?) at 50 Pa
Germany <15~30 - 1/h at 50 Pa
LEED < 1.5~425 - 1/h at 50 Pa
ASHRAE 189.1-2020 - <0.02~1.25 L/(s 'm?) at 75 Pa
Passive House Institute <0.6 - 1/h at 50 Pa
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Figure 1. Floor plan of building unit
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Table 2. Airtightness measurement results of each unit
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Table 3. The case of energy performance model

Insulation (W/m’K) o ) o
- - Airtighness  Light  Ventilation
Wil e ety ndvecy ™) V9
Basecase M1 0.90/0.44 0.15 3.10 3.10 12.1 10.03 -
Al 0.17/024  0.15 0.90 1.50 - - -
Factor A2 - - - - 6.0 - -
improvement A3 - - - - - 8.00 -
case H: 75
Ad i i ) i i ) C: 65
B1 0.17/024 0.15 0.90 1.50 6.0 8.00 IC{ Zg
Total H: 75
improvement B2 0.17/024  0.15 0.90 1.50 1.5 8.00 C: 65
case
B3 0.17/024 0.15 0.90 1.50 0.6 8.00 IC{ Zg

* H: Heating, C: Cooling

A SSTE OfLR [ ds Tt

iz g sell vl 718/ s T B7HE Il ECO2E F 8t v A5 B7HE AA
SFLt. olU2)/d-s B7}F k= Table 49} o] ol 2] 1&g kWh/m’yr) E o Z] 8415
(%), 12 olU 2] 288K kWh/m’yr) 2 12} o[ 2] Z%fir(%)fa UehHgict 7t ndl
of tiet 45 B7F ATt 5 IAE GRS A AR A 0.97%Cl14 X
38.93%, 12} o[ A] A Q7= 2|4 3.40%°l4] Z|h 26.82%94 OﬂLﬂZ] A7ro] o]Foi% EP
B9 A5 SIS A Q1 ERE 2|4 59.99%0)14] Z]t 68.11%, 12} o 7] A QS
2|2 44.49%014 2| 51.66%2] oflL1 2] A7to] o]Foi Lt

v}

Table 4. Primary energy consumption and reduction rates according to the model

Energy demand Primary energy Primary energy

Energy demand . . .
(kWh P ) reduction rate  consumption  reduction rate
Y (%) (KWh/n'yr) (%)
Basecase M1 - 184.7 - 246.8 -
Al  Insulation 112.8 38.93 180.6 26.82
- Factor Ap  Airtightness 161.1 12.78 225.7 8.55
improvement .
case A3 Light 182.9 0.97 2384 3.40
A4 Ventilation 164.4 10.99 228.6 7.37
Bl 6.0 73.9 59.99 137.0 44.49
Total
improvement B2 Acpso 15 61.1 66.92 123.0 50.16
-1
case gy () 06 589 68.11 1193 51.66
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ACHS0 (1/h)

~2000 2000~ 2010 2010~

Figure 2. ACH50 of multi-family residential unit by year
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Table 5. Comparison of primary energy consumption reduction rates according to airtightness
standards

Energy demand reduction rate Primary Primary energy reduction

Year (ir:li;i)(/i o) energy rate (%)
2 ACH50 (h™) consumption ACH50 (h™)
(kWh/myr) N
15 0.6 (kWh/m'yr) 15 0.6
~2010 189.5 23.96 25.75 251.0 16.18 17.41
2000~2010 151.9 5.13 7.37 2174 322 4.65
2010~ 147.8 2.50 4.80 213.7 1.54 2.99
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