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Design Checklist for Self-sufficient Zero Energy Solar House(ZeSH)

Jongho Yoon, Namchoon Baek, Changkyun Yu, Jongil Kim
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Abstract : Most of solar system dissemination has been focused on domestic hot water system of which utilization to a
building is relatively simple and safe than solar heating system. Through the survey on a cause of solar house
dissemination failure in Korea, we conclude that design integration and systematic approach method for technology
application are the most important element for a successful solar house. KIER(Korea Institute of Energy Research) and
Hanbat National University have started new project on a development of Zero energy Solar House, called ZeSH which
can be sustained just by natural energy without the support of existing fossil fuel. This is the 1st phase research of 10
years long-term ZeSH plan which develops a low-cost and 100% self sufficient ZeSH. The goal of 1st phase ZeSH
research is to get a 70% self sufficiency only in thermal loads. Actual demonstration house, named KIER ZeSH I was
designed and constructed as a result of Ist phase research work in the end of 2002. Various innovative technologies
such as super insulation, high performance window, passive and active solar systems, ventilation heat recovery system
are applied and evaluated to the KIER ZeSH I. A lot of computer simulations had been conducted for the optimal design
and system integration in every design steps. Considering all the results from detailed hourly computer simulation, it is
expected that at least 70% self-sufficiency in thermal loads which is Ist phase target value can be excessively achieved
in actual demonstration house. Besides, many valuable findings from the design and analysis to construction could be
established such as collaboration method among the participants, practical design and construction techniques for
system integration and the others. The purpose of this paper is to introduce the main findings through the development of
KIER ZeSH I project. Practical guidelines in every design step for new low- or zero- energy solar house is proposed as
result.
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Fig. 1 Key Technologies for Zero energy Solar House development
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Fig. 2 Design procedure for ZeSH
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Table 4 Design Checklist for ZeSH
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