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CFD Computational Fluid Dynamics
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(kJ/kg K) (kg/m3) (W/mK) 
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(W/mK) (W)
CASE1 2004  1 0.78 920 
CASE2 2005  1 0.78 920 
CASE3 2005  1 0.78 920 
CASE4-1 2005  1/2 0.78 920 
CASE4-2 2005  1/5 0.78 920 
CASE4-3 2005  1/10 0.78 920 
CASE5 2005  1 0.071 920 
CASE6 2005  1 0.78 230 
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HP (2005)http //www.data.kishou.go.jp/index.htm 

LED  (2005) http://www.led.or.jp 
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Study of the Environmental Condition around a Cabin            
of the Hosokawa Family’s Ship in Kumamoto Castle 

Takeshi ISHIZAKI, Yasuyuki SHIRAISHI  and Yumiko KOIZUKA

A cabin of the Hosokawa family’s ship is exhibited in the donjon of Kumamoto Castle, which 

is located in the center of Kumamoto city. The Hosokawa family’s ship was built in 1839. The 

cabin part of the ship was moved into the donjon in 1962 for exhibition. The cabin was subjected 

to large humidity changes due to outside climate change, and a part of the metal plates in the 

ceiling rusted and the screen paintings were partly damaged. Based on a detailed study of the 

humidity and temperature condition inside the case, it was proposed to install humidity buffer 

boards around the wall, floor and ceiling to reduce the inside humidity change. The purpose of 

this study is to evaluate this protective measure with measured results and simulations. At first, 

the validity of simulation models of a thermal and moisture network analysis software and CFD 

(Computational Fluid Dynamics) software was evaluated by comparison between the measured 

results and simulated ones. Comparison between the measured humidity and temperature 

changes and simulated ones corresponded well, and it showed the validity of these simulation 

models for this case. The measured temperature and humidity changes inside the case before 

and after the installation of the humidity buffer boards and simulation results showed that this 

protective measure was quite effective. Further simulations were performed when the present 

light was substituted with LED or the present glass was changed to pair glass. These simulation 

results showed that the use of LED was quite effective but the use of pair glass was not. As a 

conclusion, these simulation techniques are useful in evaluating the effectiveness of protective 

measures for the conservation of cultural properties. 

The University of Kitakyushu 
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