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Developing the Construction Guideline for ZEB Based on Air-tightness of
Public Buildings in Korea
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Abstract

Since the design Standard for Energy Conservation in Building was implemented in 2008 for the first time, building elements
such as window and door should satisfy the minimum criteria to apply for a building. Though its regulation does not cover
the whole building yet, recent demand to reduce energy consumption in building sector grows rapidly year by year and also
draws a lot of interest to ensure the whole building level. For example, a Zero energy building, one of low-energy buildings,
requires a customized solution to resolve the air leakage issue to meet the standards in achieving the high level of air
tightness. In this study, six non-residential buildings were tested by fan pressurization method to observe the air tightness of
whole building to suggest the construction guideline for air tightness of low-energy building. Five out of six tested buildings
showed 0.27 to 1.16 h™ of number of air changes except one community center. These buildings were carefully constructed
not only for building planning but also for parts where there was a concern of air leakage, thereby securing high levels of
air-tightness. The construction skills were developed as a checklist to manage and supervise the construction site. It is our
suggestion to use this checklist at construction sites for ZEB with the high level of air-tightness.

Keywords: Air Tightness(7|2As), Fan Pressurization/Depressurization(f 712l/Z2), Blower Door Test(220 =0 H|AE),
Zero Energy Buildings(MZ0{HX| Z15E2)
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Fig.1.The Air Tightness Test Using the Blower Door and Orifice
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Table 1. The Results for Air Tightness of Public Buildings
[Unit : h™']
1 2 3 4 5 6

Community Sports District Government Public District
center center  office office library office

1.90~3.89 0.27 0.41 0.94 1.15 0.44

Table 2. Air Leakage of Window and Joint in Community Center

Measuring Leakage (a)  Length (b) .Calculated
3 airflow@50Pa

area [m’/(h - m)] [m] (axb) [m*/h]

Windows-Wall 0.10 2,580.36 258,04

joint

Windows 0,94 1,430.20 1 344,39

Table 3. Air Tightness of Public Buildings and Windows

Sports District Government

center  office office
Air tightness of building (a) [h'] 027 0.41 0.94
Air tightness of windows (b) [h™'] 0.004  0.008 0.026
Ratio ((b+a) x 100) 1.5% 2.0% 2.8%
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Table 4. Air Leakage of Window and Joint in Library

Measuring Leakage (a)  Length (b) aifﬂa(l)i:flg ;eoc;a
(/-] Iml ) /]
Windows—Wall 0.05 497.74 24.89
joint

Windows 0.29 312.36 90.59

Table 5. The Recommended Level for Air Tightness of Building

Korean institute of

architectural sustainable Passive house

Association environment and building institute Korea
systems
Energy
Building ZEB efﬁ‘ae-ncy Corp@on Al A2
Type building  building
(Not ZEB)

Air tightness

< <
. ACH50) ‘=10 x=3.0

x<50 x<0.6x<1.0x<1.,5
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(a) Toughened Glass Door (b) High Air-Tightness Door
Fig. 2. The Entrance of the Community Center and the Library
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Fig.3.Installation with Air Tightness Tapes on the Window and
Wall Junction
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Fig.4.Strategies for Minimizing Air Leakage and Thermal
Bridges for ZEBs

(a) Window and Wall Junction
Fig.5.Leakage Parts with Air Tightness Construction Method

(b) Pipes on the Wall

on Non—-residential Buildings
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