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Study of Microscopic Energy Simulation based on BIM
Illuminance & Energy Analysis of Illuminance Sensor Lighting
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Division of Architecture, Silla University
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Abstract The importance of architecture design focused on eco-friendly and low energy continues to grow. In
addition, the energy conservation design is required from a micro-perspective. Energy simulations based on BIM have
attracted recent attention because of the high efficiency. On the other hand, the parameters concerned with microscopic
energy are not included in BIM data. This study examined the necessity of the sensor-light parameter using a
simulation of illuminance sensor light. In this study, illuminance sensors were installed into the BIM data and the
operating schedule data of sensor light were generated by an illuminance simulation. The schedule data was then
inputted into the simulation application, and the reduction ratio of power consumption was verified by the simulation.
According to research, the power consumption and thermal load decreased by more than 20 %. Therefore, it is
necessary to supplement the sensor-light parameter into BIM data for microscopic energy conservation design. This
study was not confined to checking whether sensor-light parameter is necessary or not, but to ascertaining the
necessary of applying a microscopic factor to generate BIM data.

Keywords : Building Information Modeling, Energy Simulation, Illumination Sensor Light, Ecotect, Low Energy
Building

o] b= 20179% AR U2 s Y] Yoz oAtk A Y-S whol a7+ (No.NRF-2017R1C1B5017480)
"Corresponding Author : Ji-Woong Back(Silla Univ.)

Tel: +82-51-999-7623 email: crom7008@silla.ac.kr

Received October 21, 2018 Revised (1st November 15, 2018, 2nd December 5, 2018)

Accepted January 4, 2019 Published January 31, 2019

384



BIM 7|4te] mlAJA o x| AlgF ol i A

~ZEANSY] ZE U olyx] B4 FHow

Al o2l A5A ﬂ/‘l
W 4 4 d A5H o
Passive Design, Green Building, Zero Energy House,
ABAAZAT, A5% odvA aecH dsA & &
& A} AA el Be Wyt glo] gt e 1 &
gol A Aol mAIg} ¥ gl 71§ S dt
Fo], AA 7Y A WskE srolaka vk 2018 9
LFE AFA A £ oy A]
o] 715l Ay o]F A& fFAHo 2,

o S R > O TS )

L
T

Z] ok

e A5 252

o

A7 &
A= 3

Table 1. Design Criteria for Analysis
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Weather Data Aut'odesk Green Building Studio Weather Data
Sation: GBS 06M12 07 238179
Room Area : 288m’, Ceiling Height : 3.0M
Exteri . . plaster board 12mm, air space 25mm, insulation 190mm, concrete 150mm,
xterior Specification .
mortar 20mm, tile 8mm
Wall Thermal Transmittance 0.320 (W/m" - K)
Interior Specification mortar 20mm, concrete 120mm, mortar 20mm
Wall Thermal Transmittance 2.87 (W/M - K)
Specification tile Sm, concrete 150mm, air space 25mm, plater board 8mm, rock wool sound
Floor absorbing board 12mm
Material Thermal Transmittance 1.32 (W/m' - K)
. . tile 3mm, concrete 150mm, air space 25mm, plater board 8mm, rock wool sound
Ceiling Specification absorbing board 12mm
Thermal Transmittance 0.536 (W/m" - K)
. Specification low-e double glazing glass 24mm
Window - ;
Thermal Transmittance 1.80 (W/m" - K)
Door Specification steel plate Imm, insulation 50mm, steel plate Imm
Thermal Transmittance 2.20 (W/m' + K)
Amount of Mechanical Ventilation 1.7times/h
Light 20W/m’
Internal Heat Gain Human 0.2persons/m’
Instrument 5.8W/m’
- Weekday
Air Conditioning time : 08:00~18:00,
Setting Temperature : cooling 26 C, heating 22°C
Setting Humidity : 45%
Air Condition % Auto-controlled to meet settings within air conditioning time
- Weekend
Air Conditioning time : 08:00~14:00,
Setting Temperature : cooling 26 C, heating 22°C
Setting Humidity : 45%
Luminance 600cd x 2ea (per unit)
Lighting Fixture Power Consumption 36W x 2eca (per unit)
Light Distribution Curve figure 1
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Fig. 1. Light Distribution Curve
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Fig. 3. Exterior of Test Building
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Table 2. Design Criteria for Analysis
Sensorl Sensor2 Sensor3
Result Value(Ix) 1005.21 764.541 912.34

Fig. 9. Schedule of Light-Out

Table 3. Light-out Pattern

light-out time - light-out time
Patternl None PatternS 9-14
Pattern2 9-11 Pattern6 9-11, 15-18
Pattern3 12-14 Pattern? 12-18
Pattern4 15-18 Pattern8 always
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Fig. 8. Lighting Analysis of Light
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