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ABSTRACT KEYW ORD
= gtMuro 5
Purpose: The PV soundproof wall that can be used in place of existing soundproof walls is one of the highly %g 1—57}‘ e="
utilized and renewable energy technologies This purpose of this study is to suggest basic data for the  &iztm 7}
development of urban transparent PV soundproof wall through material characteristics and performance  A|Z2{|0|M

evaluation. Method: Domestic researches and patents were analyzed as well as related cases of PV soundproof

wall in overseas. Also, the simulations and field tests were conducted to evaluate the material characteristics and

Transparent PV Soundproof Wall
Material Characteristics

power performance. Results: The polycarbonate should be suitable for urban transparent PV soundproof module  Fjeld Test

and the polyvinyl coating is required at this time. Also it is analyzed that the lamination process needs to be ~ Simulation

modified to prevent warpage and air layer in the manufacturing process. The power performance of the proposed

transparent PV soundproof wall is estimated to be 22.3% of the rated power and 127.8KWh of cumulative power ACCEPTANCE INFO
generation per year. The sound insulation performance satisfies the transmission loss criterion and the simulation  Received Dec 6, 2018

result is predicted to provide the same level of sound insulation effect as that of the conventional transparent  Final revision received Jan 11, 2019

sound proof wall.
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o2 A AHFEF 9F 10.7%5 3FL = ot FA A axt Table 1. Major Patents on PV Soundproof Wall
E A5t 9t o]of w2 olAtstgtA FHEE = oF 500E ] ©f Patent name Registration
£ Ao=Z g Esta itt4]. 54 91(2012)+ =] 2y 7] 1 Soundproof Equipment with Solar Cell Module 2017.07.28
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UG 2AoA TS HE B ATEFE 2L =9 2 | Solar Power Plant Using Sound Proof Wall of Road | 2010.12.24
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o] ° T ]:O K ];ME} o 1% &5 :OO ° ~ e 3 | Soundproof Wall with Solar Cell Generating Apparatus | 2009.01.21
& Aot & e A o] RS AAlst Tl : :
oA 9](2013) EAATAL T HFSRE AUt ATE Eg 4 Sound Proof Wall Including Solar Power Generation | 2012.03.30
AR O] e W A LA S BAsl Y A Bk Az| DE &a5t 5 Solar Soundproof Wall 2017.09.04
Hrow ol 4§ v &S Aokt Qi E5| 29 7|58 o) if 6 | A Sound Proof Wall Including Solar Power Generator | 2014.09.29
AT A, A B R e o2 TS & gl o 7 | Sound Proof Wall Including Solar Power Generator | 2013.11.22
N AT & s 724 A, EAB T 84RA G FAGT & 8 | Soundproof Panel Apparatus with Solar Cell Generation | 2018.09.05
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= HEE A5ES YaREol dFolor T 540 AAekaL ) 9 | Sound Absorption Type Photovoltaic Soundproof Module | 2018.07.11
[101.
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Fig. 1. Color PV Soundproof Wall Installation Concept’
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Fig. 2. Patent Sample Figures
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Nowon-gu Sangnoksu Station

Fig. 3. Domestic Installation Cases
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Fig. 4. Foreign Installation Cases
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Fig. 5. Japan PV soundproof wall Installation Cases
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Fig. 6. Foreign Transparent PV Soundproof Wall Cases
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Fig. 7. Japan Installation Cases
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Fig. 8. Transparent PV soundproof module by polycarbonate

lamination

dry and cutting
Fig. 9. Process of transparent polycarbonate PV module
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Table 2. Major Patents on PV Soundproof Wall'®

Material characteristics

1) Durable for more than 20 years

Durability 2) Yellowing difference is lee than 14 within 10years

1) No visible defects after load application
(2,400Pa to 5,400Pa)
2) Impact Performance according to KS F 4770
3) Permissible displacement according to KS F 4770

Structural
Safety

T2 RS W) Qo) L8NS Bhe A%E 9

712 AAsteT). 688 9k Wrte KS F 4770-39] whal atE
SH(13)& 2-gsto] 4.4KPa 5H5-& Aot A @A o A
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experiment installation
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displacement setting press load

Fig. 10. Permission displacement test
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Table 3. The results of permission displacement

Displacement(mm) Test load
chanel 1 | chanel 2 | average (ton)
Tempered glass| €St 1| - 210 | - 246 | - 230 | 007
PV modules | ot 2| - 019 | - 027 | - 020 | 0.064
Polycarbonate | €5t 1| - 242 | - 282 | - 020 | 0068
PV modules | ot 2| - 022 | - 028 | - 026 | 0064
FATHE IR KS FATI0-10] whet gl el AR A%
2 kg2 AT 100cm HololH S22 AHgitel A7
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ol YA & BE 37 A o= AAsto] o gk Brkstsith
S BAAT B TS RES WA 12
= A7) 1 glont Zta2] 9] g0 dAuty] S Hol T
AYE BER AgSPlol AT Aoz BAHdn
Table 4. The results of impact performance
shock Fracture shape
times point 1 point 2 point 3
Tempered glass 1 time fail fail fail
PV modules | | {jme fail fail fail
Polycarbonate 3 times OK OK OK
PV modules 3 times OK OK OK
[N 1“" .

measuring points

fracture shape of polycarbonate fracture shape of glass

Fig. 11. Impact Performance test
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Cell Efficiency Measurement System= 18] 11 LARF =42 919
TES-1333R& AH8-5H91Tt.

WA s 242 S 5 AL 5UY AR E A
ok, Table 5= 7} 299 W 2 A TAFS el ek &
Ao P 29.1(Wh2 ¥ S 1,396Wa 24
EQlch AIRPE AAEE] ditt dAFS vt dHae
Table 6.7 2t B2 @73 1244 134] Ato] o] Wi g &)
351%% 7V oW o|F A &M o s HAaHE Ao ZAHY
k. AZbY B AES 32.4Wh THEEL 22.3%2 BAE9)
.

Table 5. The power results of PV soundproof wall
Number of Power Radiation | Sum of Power

experiments (Wh) (W/m?) (Wi/day)
ave 23.56 274.24

1 time max 49.46 500.32 1,130.8
min 3.93 110.28
ave 25.99 902.88

2 Time max 68.44 1120.7 1,247.5
min 8.65 536.52
ave 35.67 661.32

3 Time max 79.23 1167.1 1,712.1
min 5.06 154.34
ave 29.11 561.74

4 Time max 73.34 938.31 1,397.2
min 2.72 108.18
ave 31.11 506.75

5 Time max 62.12 761.95 1,493.2
min 6.78 164.89
ave 29.08 581.33

Average max 79.23 1167.1 1,396.2
min 2.72 108.18

Table 6. The power efficiency of PV soundproof wall
Time

09-10(10-11 {11-12 {12-13 |13-14 | 14-15|15-16 | 16-17 | Ave

Power
(Wh) 23.1| 37.8| 50.1] 50.9| 48.6| 28.3| 12.9| 7.59| 324

Efﬁ(ﬁf)ncy 15.9| 26.0| 34.5| 35.1| 33.5| 19.5| 8.61| 523| 223
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Fig. 12. Expected cumulative power of PV soundproof wall
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Fig. 13. Sound transmission loss test
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Fig. 14. Site view and soundproof wall
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Table 7. The Insertion loss level of measuring points
PV Transparent Soundproof wall o] =2 20179 =t A A S A 2ol mbE Aol o
Frequency (Hz) OA HAGFAM S NRF-2017R1D1A1A02018495).
125 250 500 | 1,000 | 2,000 | 4,000 | (Hz)
1.0m | 17.0 | 20.8 | 234 | 244 | 259 | 262 | 31.7
25m | 16.1 | 197 | 22.0 | 23.1 | 241 | 244 | 30.1 Reference
Point| 5.0m | 14.1 | 17.6 | 194 | 202 | 20.5 | 209 | 27.1
10m 113 | 148 | 169 | 181 | 186 | 19.1 | 249
20m | 84 | 115 | 136 | 148 | 152 | 159 | 216 [1] SNE Research, www.sneresearch.com .
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