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Research on Evaluation of Economic Circularity of Wooden Building and Its
Heating Energy Using Local Timber

Yusuke IWAMA, Taro MORI, Norihiko ITO

In Hokkaido, trees planted after the war are now ready to be harvested and used in earnest,
and local revitalization through "local production for local consumption" of timber is being
sought. In this study, we focused on wooden building and its heating energy using local
timber, and analyzed their economic ripple effects on the region. The target building is a
government building in town A. We divided the cases by the type of wood and the type of
heating, and analyzed the differences in its economic cyclicality.
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Fig.1 Power of dispersion and Production
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Table2. Model building Insulation specifications

Element Insulation U-value Area
Window Low-e pair
glass
2.33 [W/(m?-K)] | 216 [m?]
Sash Resin sash
Grass Wool
32k
Wall (45mm) + | 0.221 [W/(m?-K)] | 1446 [m?]
16k
(120mm)
Urethane 5
Roof (11mm) | 0207 W/(m?-K)] | 271.7 [m?]
Polystyrene )
Foundation (75mm) 0373 [W/(m* - K)] | 271.7 [m?]
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Tablel Industries in 1t quadrant

Industry Power of Production
dispersion inducement coef.
Agriculture 1.06 1.63
Forestry 1.01 1,14
Mining 1.02 1.12
Lumber 1.23 1.12
Ceramic 1.13 1.08
Steel 1.10 1.18
Sewage 1.02 1.10
Transport 1.01 1.67
Construction 1.10 1.03
Table3. Specification of Heating
Lower calorific value of Chip [kWh/kg] 2.78
Lower calorific value of Kerosene [kWh/L] 9.5
Thermal efficiency of Boiler [%] 93
Bulk density of Chip [kg/m3] 280
Unit cost of Chip [JPY/m3] 4000
Unit cost of Kerosene [JPY/L] 95
A-chou Degree Day [Day + °C] 3869
Caloric value of human body [W/Num] 100
Employee Number 110
Office Hour [h] 9

Table4. Specification of A-chou government building

Structure Number of Employee | C-Cost [Mil

Q-value[W/mi K]

YE Cost (Kero) [Mil Y] YE Cost (Chip) [Mil Y]

Conventional Wood 110 1324

1.33 3.29 2.38
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Fig 2. Construction ripple effect
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Fig 4. Unit cost of Timber
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Fig 3. Heating energy ripple effect
Table5. Wood for construction
Material Tree Quantity[m3] | Amount[MJPY]
species
Laminated Larch 287.4 26.7
timber
CLT Larch 4.0 0.1
Lumber Larch 27.7 1.3
Furring Sakhalin 311.1 14.3
fir
Plywood Sakhalin 239.1 14.3
fir
Flooring Birch 11.1 0.5
Stairs Oak 1.6 0.1
layer panel Larch 5.8 0.3
Total 887.8 57.6
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Fig 5. Timber rlpple effect
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List of Symbols

Heqi[W] Caloric value of human body
Nepp[ A Number of employees
V[ m¥h] Volume flow rate requirement
Hin[W] Internal heat generation
Q [WIK] Heat loss of building
AgalK H] Degree Day in A area
A[m?] Total floor area
L [IA1/h] Air infiltration loss
0, Office hours
0,.[W] Office power consumption
H,[M] Annual heating cost
C,,[kWh/kg] Low-heating value of Chip
B, Thermal efficiency of Boiler
Cy[M/kg] Price of Chip per kg
T,[M] Annual transport cost
0,[M] Annual heavy oil cost




