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An Analysis of the Airtightness Performance and Heating Energy Demand According

to Building Structural Characteristics
-Focused on Newly Apartment Houses-
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Purpose: The importance of building airtightness is increased as the demand and expectation of building energy asTx

efficiency is growing. Previous research only focused on airtightness of building openings only to improve building AZo|4xae
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airtightness. However, the analysis of difference of airtightness performance according to the characteristic of building SO 13790
structure has not been performed. Therefore, this study analyzed the difference of airtightness performance according
to building structural characteristics in a number of ways. Method: Airtightness that are classified as rigid-frame type ~ Building Structural

or wall type are measured and analyzed the difference of airtightness performance between rigid frame type apartments

Airtightness Performance
Building Energy Rating System

and wall type apartments. This study calculated the heating energy demand and quantitatively analysis using ISO SO 13790

13790. Futhermore, this study compared research trend of domestic airtightness performance with airtightness

standards of the developed countries based on the field measurement. Result: Airtight performance of wall type isbetter A CCEPTANCE INFO
than rigid frame type in terms of energy saving. The difference of heating energy demand between wall type and rigid ~ Received January 28, 2015

frame type was 8.14kWh/m'yr.
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Table 1. Selection of Object Apartments

Item Contents
Construction year after 2009
Building energy rating| D)
system
Floor area Small : 30.0m:< A < 60.0m" .
Medium : 84.0m" < A < 85.0 m
Rigid frame n=7 Case 1
Small Wall n=257 Case 2
. Rigid frame n=1 Case 3
Number / Case Medium Wall n=47 Case 4
Rigid frame n=
Total Wall n=304
Total n=312
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Table 2. Summary of House Condition

Summary Condition
Region Deajeon
Floor area (m’) 84.84
Indoor setting temperature (°C ) 20
Internal heat gain (MJ) 497.31
Heating method District heating (90%)

Table 3. Information of Wall

Flo?%;‘rea 8484  [Height (m) 28
Ceiling height 239 Room 3
(m)
Direction Artza Heat .tansmission Thermal losses
(m)  |coefficient (W/m?K) (W/K)
North 21.94 0.19 4.26
South 16.67 0.26 4.32
Wall East 24.60 0.19 477
West 32.65 0.19 6.34
North 11.55 8.82 101.87
Window South 1.08 1.51 1.63
West 9.15 3.78 34.59
Door East 22 1.8
Roof - - - -
Floor - - - -

Table 4. Monthly Average Temperature and Solar Radiation on
the Vertical Surface

Month Exterglal No. Sol_§ Sol_I:I Sol_l:: Sol_Vy
temp[°C] | days | [kcal/m*d] | [kcal/m*/d] | [kcal/m*/d] | [kecal/m*/d]

1 24 31 2782 311 1024 968
2 0.4 28 3013 386 1364 1306
3 5.7 31 2631 531 1645 1553
4 12.5 30 2089 750 1913 1806
5 17.8 31 1685 916 1995 1880
6 222 30 1655 1317 2014 1971
7 249 31 1261 876 1463 1540
8 25.7 31 1491 728 1585 1514
9 212 30 2196 612 1593 1575
10 14.8 31 2806 440 1401 1389
11 7.2 30 2684 330 1040 1001
12 0.4 31 2802 289 965 895
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BESS(Building Energy Simulation for Seoul)22] of| ] 2] 5} 4] 2 2]
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