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The purpose of this study is to analyze the energy performance of Dye Sensitized Solar Cell (DSSC) BIPV to confirm the
applicability as building windows. The DSSC windows which consist of four colors (Red, Yellow, Blue, Green) compared the
cooling, heating, and lighting energy to Low-E windows using computer simulation. The results presented that the DSSC
windows which have low VLTs consumed high cooling and lighting energy and low heating energy compared to Low-E
window. In addition, the reduction rate of the total energy consumption was insignificant despite considering the electric power
generation of DSSC. Therefore, in order to apply DSSC as a building exterior material, research for improving the VLT and
power generation efficiency of DSSC and providing appropriate standards of energy performance are required.
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Location Seoul
Scal Size / Layers 640m2 / 4F
caie Flr-To FIr 35m
Envelooe Properties Roof surface 0.15 W/m'K
n (([)Jp*\/alu; S [ Above grade wall 0.24 W/m'K
Ground floor 0.20 W/m’K
. Jan - Feb,
Schedule Heating Nov - Dec
Cooling Jun - Sep
Window Area Ratio 40%
Heating & Cooling Fan Coil
system Unit(4-Pipe)
Systems Heating & Cooling
setpoint 20C / 26C
temperature
Lighting Office-10.2 W/m2
People 0.161person/m2

Office Equipment 11.8 W/m2
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Low-E | Cl6+Airl2+Low—e 6(3¢) | 1540 | 0.490 | 59.0
+Ai +

pssc-n| IEAMZEDSSCA | oo 5| 4o

DSSC-Y ?gj{(ﬁ;ﬂﬁf{;&?gﬁ 1078 | 0.430 | 13.0

DSSC-B ng;giiﬁf’f’;;ii%‘l 1074 | 0431 | 64

DSSC-G C(gi’;iq‘;jiiggfgﬁ?f 1077 | 0417 | 28

Type Voc s¢c | Vmax | Imax | Pmax (%eperating
(vl | [A] | [V] | [A] | [W] | Efficiency [%]
DSSC-R| 285 | 06 | 183 | 05 9.5 2.99
DSSC-Y| 225 | 02 | 1564 | 02 2.3 0.72
DSSC-B| 23.7 | 0.1 176 | 0.1 1.1 0.32
DSSC-G| 223 | 0.7 | 138 | 04 5.7 2.12
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Total Energy consumption (kWh/m’)
i
N
&

DSSC-Y

440%
380%
320%
260%
200%
140%
80%
20%
-40%
-100%

Variation (%)

DSSC-B | DSSC-G

62.88

27.85

62.84
153.57
42.99%

-22.78%

Low-e DSSC-R
Cooling Energy (kWh/m’) 43.98 68.95
Heating Energy (kWh/m’) 36.07 23.08
W | ighting Energy (kWh/m’) 25.79 85.58
Total Energy (kWh/m’) 105.84 | 177.61
—a— Cooling Energy Variation (%) | Base case | 56.78%
------ Heating Energy Variation (%) | Base case | -36.00%
-o--Lighting Energy Variation (%)| Base case | 231.78% | 143.61%

68.15 70.36
23.90 21.69
81.46 92.15

173.52 | 184.20
54.98% | 59.99%
-33.74% | -39.87%
215.81% | 257.26%
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PV Power Generation

Total energy

1y (Rat[ilc()vz}fl/gg]wer) consumption [kKWh/m’]
DSSC-R 1,881.03 (2.4%) 173.56
DSSC-Y 467.02 (0.7%) 152.52
DSSC-B 207.56 (0.2%) 196.78
DSSC-G 1,375.10 (1.7%) 181.09
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