Regular Paper

J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 32, No. 6, pp. 466-471 November 2019
DOI: https://doi.org/10.4313/JKEM.2019.32.6.466
ISSN 1226-7945(Print), 2288-3258(Online)

22 Efjokat

o oo

466

>x S|1 1 |1 SLA=]2 =43
R EEL
* zggattiel goTeeEs
s patem 2713

Analysis of Actual Test for Road Solar Module

Jong Hwan Lee', Bong Seok Kim', Dong-Hwi Shin', Soo Hee Han’, and Jaec Hyung Roh’

! Korea Electric Power Corporation, Naju 58322, Korea

2 Department of Computing and Control Engineering, Pohang University of Science and Technology, Pohang 37673, Korea

3 Department of Electrical and Electronic Engineering, Konkuk University, Seoul 05029, Korea

(Received August 2, 2019; Revised August 7, 2019; Accepted August 9, 2019)

Abstract: Road photovoltaic power generation is a technology that combines photovoltaic power generation while

maintaining the function of the existing road by installing special photovoltaic modules on it. In this paper, we developed

three types of modules and structures suitable for sidewalk blocks and element technology for the development of a solar

road module for a sidewalk and bicycle road. The road solar potential in Korea is 10 GW. After analyzing the daily

data obtained after the construction of a 10 kW solar road testbed, it was found that its utilization rate compared to the

general photovoltaic energy is 80%.
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Fig. 1. Transmittance characteristics according to thickness of

tempered glass.

Table 1. Front glass properties.

Surface  Trans-

. Method
treatment mittance

Contents

Need to develop

Silk

Spray coating on

separate coating

60% | . . .
screen glass surface material for improving
transmittance
Glass forming usin Good anti-pollution but
Molded 85% 1 £ g requires optimum
mold method .
design
Acid Melting glass Similar transmittance
etchin 88% 1 surface by chemical  with conventional
J etching method glass
Sand Sandblasting Bad anti-pollution
blastin 80% T laminated on glass and need further
& surface strengthening test

2.1.2 D|O#xEY &3 Y

offl 2Alo] mHlo] ol HE olmaPol ZErtE
UElf= A=E5 0] AT A4(british pendulum
number, BPN)2t 5t $A7t w245 2 012
EUS ouieitt [7]. AgAl B 27 0]y g 7]
FollAl APHQl MESE0] HO 40 BPN o]4be U
slof stAIRE 2 =wolde MeAl B 27 7R
=2 45 BPN o3 U&= AWAE 7HgstLAt ¢

o]

o] patterng 1Y 29} &2
=0 1Y AT HAEE %1% .

Etching (A)x= Y8t etching EfYS oA AfAf2]
gt AlEolt, etching (B)2} (C)= etching E}QJo]l pattern
< U Zo= migdZlolet oy AE Afo|7t Qi

nng AMFd Ald Zub Ayt etching type2 10
BPN, pattern etching type (A)?} (B)= 39 BPN}t

Algaioz ARES T

L



468 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 32, No. 6, pp. 466-471, November 2019: J.-H. Lee et al.

60 BPNe 2 =A% Qitt Pattern etching type (B)%t
o] 45 BPN o]Z T&ston, o= mE Zlojet

oy 7 Aol w2k BPN SA17F FAsP Al
2E =2

55 A AE A9 oo Hed S0l The o)

38 XMFgdS 0I5t At €EF molded EFJ} etching
i, 2] ojnd APEES =o17] sl patterng
1

molded E}T} etching EtY olFA & 4714
EfQo] oisl olmaAAEA AlES 53] 2A FWste

= 2l Aol 45
BPN 01”% UESHe Zlo= RFAEQY, Uy AT
Ef2 2&A0 2 molded patternit
etching pattern_l KA S MA 5T

Depth: approx. 0.032 mm Depth: approx. 0.034 mm

Depth: zero

etching time: approx. 8 min etching time: approx. 9 min

Fig. 2. Pattern etching surface treatment test condition.
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Fig. 3. Results of slip resistance test.

o
- -
-
e

——
-

Fig. 4. Molded pattern & etching pattern.
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Fig. 5. Overlap of ribbon and resin materials.
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Fig. 6. Module configuration layout.
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Fig. 7. Road solar module manufacturing process.
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Fig. 8. Frame of road solar.
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Table 2. Types of road solar modules.

Etching white Etching black Molded white

o ——

Forming by melting
glass surface by
chemical etching

White backsheet

Glass forming using Glass forming using
mold method mold method

Black backsheet White backsheet

The transmittance is
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. . . laminated on glass
conventional anti-pollution
surface

tempered glass
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WALSE 1 kW/mi, 22 25°C)ollH A1@e AAlstat.
B 2Y APe FUAzlwe Fo Selg.

2.3 Test-bed 5 o HXZF EA AlF WY
2.3.1 of2flo] #M

Efjopd ofgo] A& molded white 2.9 kW, etching
black 2.9 kW, etching white 2.9 kW, etching white
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Table 3. Module & array description.
Array
Class Module

29 kW 14 kW

Peak power [W] 11.9 2,904 1,451

Open circuit voltage [V] 2.89 352.58 352.58

Short circuit current [A] 6.15 12.3 5.15
Maximum power voltage [V] 2.24 273.28 273.28
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Fig. 9. Module installation.

Fig. 11. Completion of 10 kw test site for road solar.
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Fig. 12. Road solar capacity analysis.
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Fig. 13. Comparison of solar power and generation.
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