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Analysis on Energy Performance of Office Building with Horizontal Solar Cell integrated Windows
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Abstract
The purpose of this study is to analyze the feasibility of applying Horizontal Solar Cell integrated Windows (HSC-W) to
buildings. The heating, cooling, lighting energy consumption and generated electricity of buildings with Low-E windows and
HSC-W were compared using computer simulation. As a result, the building with HSC-W consumed 6.24% more energy than the
building with Low-E windows, but the amount of generated electricity was higher than that of energy consumption. Therefore, a
positive energy building with +19.76% of surplus energy was realized, proving energy-saving benefits and applicability of HSC-W
as a building envelope. In future studies, Mock-up experiments will be conducted for verification of the simulation.
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Lighting

10W/m

Dimming Control

Office: 400 lux, Core: 200 lux

Occupant

0.111people/m’

Office Equipment

11.77W/mt
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Peak
. U-Vlaue VLT |Generating
Type Glazing Layer [W/mK] SHGC [9%] | Efficiency
[%]
Low-E Clr 6mm +
Low-E Arg 13mm + 15 0.568 | 74.5 -
Clr 6mm
HSC 24mm +
HSC-W| Arg 13mm + 15 [0732]814| 2052
Clr 3mm
E 3. HSC-W AlH 2| 24X
Type Value
Thickness[mml] 24
U-Value[W/mK] 3.83
VLT[%] 90
Inside/Outside Visible Reflectence[%] 8/79
Solar Transmittance[%] 73.3
Inside/Outside Solar Transmittance[%] 7.1/7
Infrared Transmittance[%] 56.9
Inside/Outside Infrared Transmittance[%] 6.2/6.1
SHGC[%] 0.8
SC[%] 0.91
Emissivity[%] 0.84
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P Heating Cooling Lighting Total
Low-E 5,190.7 18,845.3 15,406.5 39,442.6
HSC-W 3,904.0 22,680.4 15,318.3 41,902.7
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Amount of Energy [kWh/yr]

Type Power Power Net

Consumption(A) | Generation(B) | Energy(A-B)

Low-E 39,442.6 - 39,442.6

HSC-W 41,902.7 50.181.2 -8,2785
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