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Thermal Effects of Indoor Elements and Its Simplified Expression

Takayuki HOSOKAWA. Tetsuo HAYASHI, Shoichi KOJIMA and Kouji NOMURA

"E-mail of corresponding author: hosokawa@hrmbox.eee.kyushu-u.acjp

We propose a simplified calculation method for thermal effects of indoor elements to improve
predictive accuracy on thermal performance simulations. The proposed method assumes that indoor
elements are represented as concentrated masses and have own surface temperature. This paper
describes the outline of the calculation method and verifies the proposed mothod comparing with the
detailed calculation using three dimensional finite differences. As a result the proposed method

agrees with the detailed calculation.
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Table 1 Properties of Indoor Element

Type 1 Type
Size[m] 4.472x4.472x0.05 | 1.414x1.414x0.50
Volume[ms3] 1.0 1.0
Surfiacc; Area 40.89 6.83
m?]
Thickness of
Heat Capacity 0.023 0.038
Layer [m]

Table 2 Thermal Properties

Thermal SI;;:;EC Specific
Conductivity Capacity Weight
. 3
[W/(m - K)] Ikd /(g - K)] [kg/m?]
Plywood 0.186 1.300 550
Foamed 0.037 1.256 28
Polystyrene
Pine 0.120 1.300 480
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Fig. 1 Outdoor Condition
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Fig. 2 Comparison between Temperature of Indoor
Air and Surface of Indoor Elements
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Table 3 Comparison of Dayly Heat Load
(Unit:[MJ/(m? + day)])

Type 1 Type 2
Detail 2.963 2.746
Proposed 2.614 2.614
Conventional 2.935 2.935
Ignored 2.887 2.630
Black:Wood  White:Wool  Gray : Paper
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