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Abstract The global warming has been recognized as a serious problem. To solve this problem, the country of all
the world have conducted techniques such as energy saving and reduction of greenhouse gas. The 30% of total
energy is being consumed by buildings domestically and BAS/BEMS are being operated for the management of
building energy. But, BEMS is unsatisfactory condition to manage the energy efficiently. In this study, We investigate
real application on Chamsaem elementary school as a target buildings and develop 3D Web Browser platform. The
spatial information of target buildings is described with used BIM and the energy information is presented for
facilities operation and electricity consumption in floor and facility. We perform the quantitative evaluation based on
ISO/IEC 9126 and operate this system for two months. in result, energy decreased by about 16%. We expect that

the proposed 3D Web Browser system will bring operating efficiency improvement of the current BEMS.

Key Words : Building Energy Information, BEMS, BIM, ISO/IEC 9126, Visualization, Web browser
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Fig. 1. Research process of 3D Web Browser System
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Fig. 2. Basic structure of browser[8]
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Fig. 3. View of Chamsaem elementary school
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Fig. 4. Status of data acquisition in Chamsaem elementary
school
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Fig. 10. Execution screen of 3D Web Browser
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Table 1. Visualization Information of 3D Web Browser
System
Separation Content Real-time
o Total Consumption
Building Hourly Consumption
Total Consumption
Energy Light and electric heat
Monitoring Machine equipment Smin
(Electricity) | Floor Geothermal facility
Elevator
HVAC
System_Air-conditioner
Sta?lStICS Building Period Consumption 1hr
/ history Floor
Operating ON Lighting demand

Air_conditioner
Geothermal facility

information | /OFF processing

Time of Data acquisition Smin

. SySten.l Setting | Operator Name and contact | demand
information Database IP Address processing
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Success
Value = k 1
,; Total,

Table 2. Quantitative Evaluation based on ISO/IEC 9126

number of
trait sub trait performance value
success | failure
suitability 2,123 37 0.98
accuracy 2,160 0 1
Functionality inter operability Y - 1
security 90 0 1
total : 0.98
maturity Y - 1
Reliability fault to]era'n'ce 170 10 0.94
recover ability 178 2 0.99
total : 0.98
under standability | 20 0 1
learnability - N 0
Usability operability Y - 1
attractiveness 18 2 0.9
total : 0.72
time behaviour 98 2 0.98
Efficiency | 1osouree efficiency| o5 5 0.95
utilisation
total : 0.97
analysability - | N ] 0
Maintainability testability 100 [ o | 1
total : 0.5
adaptability 90 [ 10 [ 09
Portability installability 100 | 0 1
total : 0.95
total 0.85
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Table 3. The electricity consumption of Chamsaem
elementary school.[kWh]
period 2013 2014 saving rate
jun 135,254 112,398 16.9%
july 149,982 125.255 16.5%
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