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(1) Objectives
The purpose of this survey is to summarize following objectives by conducting nation-wide and detailed
surveys and organizing the obtained data appropriately.

1) In consideration of regional characteristics, clarify the actual condition of the quality of environment in
the classroom, characteristics of energy consumption, and the operation of facilities and equipment.

2) In order to realize of Zero Energy Buildings(ZEB) in schools, carry out the optimization of the operation
of facilities and equipment, organizing of energy saving effects by strengthening the passive abilities of
buildings, arranging development problems of energy saving equipment according to actual operation,

organizing development problems of facility equipment which the teaching staff can operate properly.

(2) Characteristics of the Use of Equipment in Public Elementary and Junior High Schools

Public elementary and junior high schools are classified as commercial buildings under the Building Energy
Conservation Act, however, the use of facilities have varying characteristics as described below. In order to
promote Zero Energy Building in elementary and junior high schools, it is necessary to consider these special
characteristics.

1) The hours of operation are short.

2) Each classroom has different operating hours.

3) No dedicated personnel in charge of management and operation of facilities or equipment.

4) The teaching staff change periodically.

(3) Nationwide outline survey

This survey targeted 12 municipalities selected from the 1-8 regional categories in the 2016 Energy
Conservation Standards, and collected monthly energy usage based on the meter reading slips, and basic
information necessary for analysis from each municipality.

As investigating the coefficient of determination of annual primary energy and primary energy by use, it was
found that annual primary energy has a strong correlation between primary energy for heating in cold regions
and cooling in hot and humid regions. However, it was also found that there is a strong correlation with
primary energy for other uses in warm regions even in heating and cooling are under operation. Therefore, in
order to promote Zero Energy Buildings in schools in warm regions, it is necessary to consider not only

heating and cooling energy which tend to be given high priority, but also other energy uses.

(4) Detailed Survey
As the targets of detailed survey, 4 schools were chosen from the targets of the general survey. Three
schools were chosen from each climate region, which were cold regions, warm regions and hot and humid
regions. In addition to them, one school in warm region, which introduced new cooling equipment was selected.
At every school, energy measurement points were selected to enable to separate energy consumption for
heating, cooling, electrical outlets, lighting and ventilation. In addition, indoor thermal environment and air

environment was measured.



It was found that primary energy consumption per day in the midterm period, when heating and cooling
were rarely used, was more due to the installation and operation of ventilation equipment in regular classrooms
than regional characteristics.

It was proved that the usage of freezing prevention heater is important in cold regions. In the school where
new cooling equipment had been installed, it was essential to reduce the standby power consumption since the

cooling equipment was not used in heating period.

(5) The Problems to Implementing Zero Energy Buildings Based on Regional Characteristics
Common Problems Regardless of Region
* Development of air conditioning and ventilation equipment that can be operated effectively by
teaching staff.
Cold Regions

* Optimization of freezing prevention measures during winter.

Warm Regions
* Development of methods to reduce standby power consumption when air conditioning equipment are

not in operation.
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