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This paper is entitled “Relativization of Design Methods in Passive Solar House from Trade-off Relations of
Thermal and Light Environment with LCCOz2” , and consists of the following 5 chapters.

Chapter 1 “Introduction” describes the background and purpose of the research, the relation to the past
researches, and the composition and outline of the paper. This paper aims to clarify the relative
characteristics of passive design methods for residential buildings caused by trade-off relations between
“environmental load in the construction phase and the operating phase” and “environmental load and
quality” throughout the building lifecycle. For the investigation, two representative passive design methods
in the temperate region which are the direct solar gain and the daylight control by horizontal louvers are
selected, and their amount of LCCOz2 and indoor environment quality are discussed by the simulations of
living room model with various settings of building properties.

Chapter 2 “LCCO2 and thermal environment of living room model for passive solar house with thermal mass”
focuses on the direct solar gain system, and describes the relations between LCCOz2 and thermal environment
in various combinations of window size and thermal mass. As a result, the model with the smallest LCCO2
shows stable lower temperature in thermal environment which is a trade-off relation. In addition, the wooden
model with small window and the concrete model with large window show the similar character in LCCOz
and thermal environment. It means that these models show alternatives for design regarding the balance of
thermal mass and window size with proper combination of environmental load and quality.

Chapter 3 “LCCO2 and daylight environment by sun control louvers at the window of living room model”
focuses on the daylight control by horizontal louvers, and describes the relations between LCCOz and light
environment in various compositions of louvers set by the position, the interval and material of slats, and the
movability. As a result, Wood or Concrete louvers can decrease LCCO2 with keeping a stable illuminance,
because Wood louvers show the smallest environmental load unit and Concrete louvers have long durable
years. In addition, Aluminum louvers show larger LCCO:z than the model without louvers because the
environmental load unit of them is the largest.

Chapter 4 “Trade-off relations in passive design considering lifecycle.” focuses on typical and alternative
methods in the results of previous chapters and environmental factors of “Resident”, “Place”, “Material” and
“Time”, and relativizes these passive design methods through their interactive relations. As a result, there
are two interactive relations of “Transposition" and “Resolution” depending on the combinational existences
of trade-off relations. Regarding the direct solar gain, the “Place” factor affects “Transposition" relations of
methods in terms of environmental load and quality. Regarding the sun control louvers, the “Resident” and
“Time” factors affect to resolve trade-off relations. Besides, trade-off relations between environmental load
and quality are founded in every model with the smallest amount of LCCOs.

Chapter 5 “Conclusion” summarize the results found in chapter 2 to 4.
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