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Abstract

The purpose of this study is to analyze the building energy performance of the photochromic window (PCW) in various climatic zones. For

this, computer simulations were used to compare the building cooling, heating, and lighting energy consumption of PCW with clear and

Low-e windows in temperate, tropical, marine, and cold climates. The results presented that the PCW which have low VLT and U-Value

generally consumed higher lighting energy and lower cooling and heating energy. Thus, the applicability of PCW as building exterior

materials was confirmed. However, to utilize PCW as a more energy-efficient building exterior material, research for VLT improvement is

continuously required.
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Contents Information
Modeling
Image
Exterior Size 5.6m x 2m (8AE)
window WWR 40%
Lighting Office-10.2 W/m?, Core-2 W/m?
Occupied People 0.161 person/m?
load |Office equipment 11.8 W/m?
Dimming_Control Office-400 Lux, Core-200 Lux
Detail parameters by Climate zone
Construction External 0.240/0.150/0.290
(U-Value) walls/Roof/Floors W/m2K
Heating/Cooling
Seoul System setpoint Temperature 20T /26T
Heating period Jan 01-Feb 28,
Schedule gp Nov 01-Dec 31
Cooling period Mar 01-Oct 31
Construction External 0.124/0.063/0.322
(U-Value) walls/Roof/Floors W/m?K
- Heating/Cooling o
Miami System setpoint Temperature /24.0°C
Heating period -
Schedule Cooling period Jan 01-Dec 31
Construction External 0.084/0.048/0.107
(U-Value) walls/Roof/Floors W/m?K
Heating/Cooling o o
Fra?le(l;rilsco System setpoint Temperature 21.5C24.0°C
Heating period Jan 01-Feb 28,
Schedule gp Dec 01-Dec 31
Cooling period Mar 01-Nov 30
Construction External 0.550/0.048/0.074
(U-Value) walls/Roof/Floors W/m2K
Amn System Heating/Cooling 21.5C/24.0°C
Arbor setpoint Temperature
Heating period Jan 01-Apr 30,
Schedule gPp Oct 01-Dec 31
Cooling_period May 01-Sep 30
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Type Glazing Layer W/m?K | SHGC |VLT (%)
CW Clear5+Ar12+Clear5 2.531 0.71 78.4
LW Low-e5+Arl12+Clear5 1.832 0.61 76.7
PCW PCC(Colored 5)+Arl2+ Clear5 1.487 0.23 26.6
PCB(Bleached 5)+Arl12+Clear5 ) 0.69 62.2
Window Month Time
. January-February, 0017+
dlscotl_or November—December 09:00~17:00 (8hr)
OPI?CaC‘O“ March-May, October 08:00~18:00 (10hr)
(PCO) June-September 07:00~19:00 (12hr)
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H3 X 9E HE o4 X|aHF
Type Heating Cooling | Lighting Total
PCW | 4.644.60 | 10,793.19 | 16.144.44 | 31,582.23
Seoul LW 4,617.56 | 11,395.28 | 9,935.11 | 25.947.95
CW 5,515.86 | 11,729.40 | 9.761.73 | 27,006.99
PCW 0.00 34,158.56 | 11,541.91 | 45,700.47
Miami LW 0.00 33,168.36 | 6.771.09 | 39.,939.45
CW 0.00 34,520.68 | 6.694.90 | 41,215.58
San PCW 1.86 10,351.78 | 12,689.69 | 23.043.33
. LW 0.50 10,962.40 | 7.817.74 | 18,780.64
Francisco CW 4.02 11,278.63 | 7.736.34 | 19,018.99
PCW | 8.415.39 | 8.,062.59 | 15.711.55 | 32,189.53
Ann Arbor | LW 9.284.09 | 8,109.50 | 8.998.27 | 26,391.86
CW 11,649.89 | 8.579.05 | 9.104.24 | 29.333.18
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