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Interior heating effect in an office building according to heat properties of light fixture
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ABSTRACT KEYW ORD
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2L 53
Purpose: Generally, 30% of the total energy consumption in office building is used for artificial indoor lightings, and =% <&
almost 75-85% of electric power in fluorescent and Light-Emitting Diode (LED) lightings can be dissipated as a form HU € FS
Light-Emitting Diode(LED)

of heat into indoor environment. The heat generated by indoor lightings can cause the increase of cooling load in office
buildings. Thus, it its important to consider indoor lightings as a heat and light source, simultaneously. Method: In this  [,400r Light fixture

study, we installed two kinds of indoor lightings including fluorescent and LED lightings and measured surface =~ Measurement of temperature
temperature of both indoor lightings. In addition, we obtained ambient temperature of indoor space and finally ~ Lighting heat

calculated total heat dissipated from plenum area and surface of lightings. Result: Total indoor heat gain was 87.17Wh Elégnal heat gain

and 201.36Wh in cases of six 40W-LED lightings and 64 W-fluorescent lightings, respectively.
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Fig. 1. Energy consumption ratio and lighting application forecast
in commercial buildings
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Table 3. The Specifications of light fixture

Fluorescent

—— e ——
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3w e I VI o T — R e -~ - A
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3_ (a)Back-side (b)Front-side
Fig. 5. Fluorescent lamp measurement points
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Fig. 3. The place of Experiment for measurement temperature
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Table 5. Average temperature of measurement spots

Table 6. Convection heat from LED and Fluorescent

LED

Fluorescent

Light fixture back-side 35.33°C

26.40°C

Light fixture front-side 32.23°C

35.58°C

Indoor air 29.15°C

26.86°C

Plenum Area 28.50°C

23.13°C
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Table 7. Boundary Conditions

Initial temperature 26°C
Area 33.12m’
Plenum area 1.0m
Hei
eight Ceiling height 2.5m
Ceiling SW/m*K
U-value Exterior wall Adiabatic
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