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Abstract : The 7th education reform in 1997 has led changes in the way buildings were constructed and such changes
drove educational facilities to steadily consume more energy every year. Also, these facilities take several years  estimated
expenditure as well as the increased unit price of electricity into account when planning their annual operating budget. Such
circumstances may adversely affect the establishment of their budget plan since improper allocation of operating costs could
take place. To propose educational facilities’ operating budget management plan on electrical energy consumption, this study
developed a model that help oversee the facilities” consumption of electrical energy. For the model development, the primary
core variables related to electrical energy factors from the aspects of surroundings, physics, policy, etc. were derived from
taking both literature research and the characteristics of these facilities into account. The secondary core variables were
then derived using the correlation analysis. Lastly, the electric energy use prediction model was developed by performing
regression analysis based on the derived secondary core variables.
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Educational Facilities
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Table 1. Appropriate indoor temperature and humidity by season

Season Temperature(C) Humidity(%)
Spring-Autumn 19~23 50

Summer 24~27 60

Winter 18~21 30
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Table 2. Primary core variables

Environmental variables Physical variables Policy variables
. Gross floor area, Height,

Temperature difference, )

e O Windows, Number of floors, Room hours,
Humidity, Precipitation, . o

) Air conditioner, Elapsed days
Average wind speed .
computer equipment
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Table 3. Correlation analysis result

Electric terpperature iy HEdeEr Wind | Room | Elapsed | Total floor Height | Room [Window Number of A|r Corpputer
usage | difference Speed | hours | days area floors  |conditioner|equipment
Electric usage 1
Stoonce | 014
Humidity -0.051 -0.453 1
Precipitation | -0.005 -0.194 0.499 1
Wind Speed | -0.041 0.051 0.040 0.169 1
Room hours | 0.291 -0.011 -0.080 -0.031 -0.040 1
Elapsed days | -0.036 | -0.045%* 0.052* 0.020 0.047 1-0.021 1
Total floor area | 0.680 -0.017 0.008 0.004 0.005 |0.343| 0.021 1
Height 0.747 -0.021 0.009 0.007 0.013 ]0.194| 0.050 0.783 1
Room 0.694 -0.022 0.008 0.004 0.003 |0.341| 0.069 0.964 0.762 1
Window 0.584 -0.021 0.004 0.002 -0.004 |0.355| 0.045 0.963 0.671 [0.949 1
Number of floors| 0.619 -0.025 0.002 0.003 -0.004 |0292| 0.034 | 0.892 0.832 |0.865| 0918 1
Air conditioner | 0.661 -0.019 0.006 0.002 -0.002 |0.335| -0.087 | 0.936 0.681 |0.980| 0.940 0.829 1
ecqmmirt 0746 | -0.022 0012 | 0007 | 0012 |0.146|-0074 | 0666 | 0.890 |0.736| 0571 | 0691 | 0712 1
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Table 4. 2nd core variables

27+ o

Environmental variables Physical variables Policy variables
temperature difference, . HEIth’ Room hours,
. Air conditioner,
Humidity . Elapsed days
computer equipment
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Table 5. Multiple regression analysis results (environmental and
physical variables)

5o B B
Division R R R,
Model summary 0.803 0.646 0.645
; Y=—1330.802 +42.019.X, +2.540X, +70.861 X, +5.564.X, +4.179.X,
Regression
model X, = Temperature dif ferenc, X, = Humidity, X, = Height,
X, = Air conditioner, X; = Computer equipment
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Table 6. Multiple regression analysis results (Add policy variables)

oo Py Py
Division R R Ry,
Model summary 0.812 0.659 0.659
Y=—1188.082+43.633.X, +3.950.X, +65.569.X; +4.183.X,
+4.863X; +7.252.X; —0.035.X;
Regression
model X, = Temperature differenc, X, = Humidity, X; = Height,
X, = Air conditioner, X; = Computer equipment
X; = Room hours, X; = Hapseddays
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