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Insulation Details and Energy Performance of Post-Beam
Timber House for Insulation Standards'
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ABSTRACT

Han-green project, which pursues Korean style post and beam timber house with traditional construction technique
of Han-ok, has been carried out in KFRI (Korea Forest Research Institute) since 2006. Recently, the improvement of
its building energy performance was studied with energy-saving elements. This study was conducted to provide the
insulation details of building envelopes in a post-beam timber house for recent enhanced insulation standards and
following effect on building energy performance. The level of thermal transmittance (U-value) values of building
envelopes was composed of two stages: present Korean insulation standards and passive house. To evaluate building
energy performance, the building airtightness values of two stages was ACH50 = 3 h™ for common domestic timber
house constructed recently, and ACH50 = 0.6 h™ for passive house. Consequently, four cases of the building energy
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performance according to the combination of U-value with airtightness were evaluated. The test house for evaluation

was located in Seoul and its energy performance was evaluated with CE3 commercial building energy simulation
program. The result showed that enhanced insulation from level I to II reduced 14 kWh/(m* + a) of annual heating

energy demand regardless of airtightness.

Keywords : insulation detail, energy performance, thermal transmittance, airtightness, post-beam timber house
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Table 1. U-value for building components [W/m® + K]

Level Present Passive house
Region Central Southern Jeju island Nationwide
wall faced outdoor air 0.270 0.340 0.440
building or less or less or less 0.150
components ) 0.180 0.220 0.280 or less
roof faced outdoor air
or less or less or less
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Fig. 1. Details of exterior wall (top) and roof (bottom).
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Fig. 2. Concept and electrical schematics of paral-
lel-path method.
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Fig. 3. Test house for energy performance evaluation.
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Table 2. U-value and SHGC (solar heat gain coefficient)
of windows and doors

. U-value
openings [W/m? - K)] SHGC
window ~ iple glazed pve 1.4 0.65
windows
door common door 1.7 -

Table 3. Conditions of building envelopes for simu-
lation

UAE -

U-value [W/(m* - K)] airtightness

Case o
exterior wall roof [ACH50", h'']

1 3.0"
—_— 0.270 0.180

2 0.6

3 3.0
e 0.150 0.150

4 0.6

* air change per hour under air pressure difference 50 Pa
** new constructed timber house in Korea
*** passive house
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Table 4. Details of insulation and wooden wall with standard insulation

U'V‘;l“e . ) insulation thickness [mm] dimensions [mm]
R [W/(m™ - K)] insulation
Level Region - rating
exterior
rOOf dext, insul droof, insul dpost, insul dstud draﬁer dpmt, post
wall

1 144 208 25 184 235 10
. 2 170 236 25 184 285 10

middle 0.270 0.180
3 178 271 76 235 285 10
4 198 - 76 235 - 10
1 118 170 0 140 184 29
2 140 190 1 140 235 30

Present southern 0.340 0.220
3 142 219 25 184 235 10
4 158 235 25 184 285 10
1 81 132 140 140 29
L 2 95 147 140 184 29

Jeju island  0.440 0.280
3 109 169 140 184 29
4 121 180 140 235 29
1 271 252 126 285 285 10
. ) R R i i R R

Passive nationwide 0.150 0.150
house 3 - - - - - -
4 - - - - - -

Table 5. Details of insulation and wooden wall with commercial insulation products for timber house

insulation thickness [mm]

U-value dimensions [mm]
2, .
Level Region [W/(m™ - K)] insulation commercial products
“oxterion
e);vearlllor of dexi, insul dmoﬁ insul dposL insul dslud draﬁer dpmi, post

140 195 10
glass fiber 5 140 235 39

middle 0270  0.180 R-15 R-21 -
p"lyg:r;ha“e 125 163 0 140 184 29

140 195 10
glass fiber RIS =Y 140 235 39

Present  southern  0.340 0.220 - - .
pdy;:)rrihane 87 134 0 140 140 29

97 150 0
glass fiber T 19 140 184 29

Jeju island  0.440  0.280 - - -
p"lygé;ha“e 65 97 0 9 140 79
. glass fiber - - - - - -

p;;slls\;e nationwide  0.150 0.150 - _ -
polyurethane | ¢ 194 76 235 235 10

form
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