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Abstract

Although energy performance or energy cost performance of a house is usually evaluated by amount of energy flow, amount of energy flow only

expresses limited aspect of the performance. Not only gross but also quality of energy load in a house varies. Energy supplied for each load also varies

such as electricity, gas and oil. Annual energy flow of a house can be reduced with high performance housing design and equipments. It can also be

reduced by utilizing photo voltaic system, solar hot water system or co-generation system. Since each item is designed for different energy load or

different energy quality, energy performance of a house should be evaluated by an index that considers quality of the energy. Taking into account

qualitative aspects of energy leads to introduction of the concept of exergy. Exergy is energy that is entirely convertible into other types of energy.

Electricity or mechanical workload consists of pure exergy. On the other hand heat close to room air temperature is low valued energy. Exergy, not

energy, is consumed while energy is conserved according to the first law of thermodynamics. In that sense, energy cost performance of a house may

be better expressed by exergy consumption versus economical cost. Exergoeconomics, an exergy based economics mainly used in chemical plants or

energy conversion processes, may be effective to evaluate energy performance of a house. Calculation methods of exergy loads for every usage are

shown in this paper, part 1.
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Table.] Heat flow and exergy flow in relation to outdoor air, indoor

surface and indoor air temperature  (Wall surface, cooling period)

Temperatare G . _Tl(_.t)_ Expression of Exergy load
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) T<To<T, — - Outlet of cool exergy Increase
@ To<Toy <T, + + Qutlet of warm exergy Decrease
® T<T,<Ter — + Inlet of warm exergy Increase
@ T <T< T —_ + Inlet of warm exergy Increase
& Toe<T<T, + - Tnlet of cool exergy Decrease
® Toe<L,<T, + — Inlet of cool exergy Decrease
Table2 Heat flow and exergy flow in relation to outdoor air, indoor

surface and indoor air temperature  (Wall surface, heating period)
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