a OPEN ACCESS

Journal of the Korean Solar Energy Society
Vol.38, No.6, pp.51-63, December 2018
https://doi.org/10.7836/kses.2018.38.6.051

pISSN & 1598-6411
elSSN : 2508-3562

Received: 02 December 2018
Revised: 21 December 2018

Accepted: 24 December 2018

Copyright © Korean Solar Energy Society

This is an Open-Access article distributed under
the terms of the Creative Commons Attribution
NonCommercial License which permits unrestricted
non-commercial use, distribution, and reproduction
in any medium, provided the original work is
properly cited.

ARTICLE

=21 o o
Ok k2 AE'||O| =2 EM ?.

EfQFEE JA Nz5d8 4

HFS[ - HOH' - OS] - MBI - O[T

HRULISCISR OfuIA| - HIIBD, MM

“HRNEDISCRE oLz IS, AL

HRHEPIACEE ofux  AIBe, Z0s

A Preliminary Research of the Bifacial PV System
Under Installation Conditions

*k ket

Jang Ju-Hee" - Kwon Oh-Hyun” * Lee Sang-Hyuk™ * Shin Min-Su™* - Lee Kyung-Soo

“Department of Energy and Electrical Eng., Korea Polytechnic University, Master Course
“*Department of Energy and Electrical Eng., Korea Polytechnic University, Undergraduate Course
“*Department of Energy and Electrical Eng., Korea Polytechnic University, Assistant Professor

fc orresponding author: kyungsoolee@kpu.ac.kr

Abstract

Nowadays the bifacial PV system market and its applications are increasing rapidly. The
performance of the bifacial PV system take advantage of its rear surface irradiance. Also, the
ground albedo, PV module tilt and azimuth, PV module installation height, shading effect and
module temperature are factors of bifacial PV system performance. This paper investigates how
the performance of bifacial PV system is influenced by above factors. First, we analyzed the
energy yield depending on PV module installation by simulation. Secondly, we compare energy
performance evaluation of monofacial and bifacial module on different weather condition by
experiment. Thirdly, we tested the albedo effect and checked operating characteristics using
Dupont Tyvek material for the bifacial PV module. Fourthly, we check the shading effect of
bifacial PV module on bypass diode operating. Finally, we applied the bifacial PV module in the
nearby subway station for the noise reduction barrier using a qualified simulation program. In
summary, we confirm that the energy performance superiority of the bifacial PV module has a
lot of application use including road. Also, we have confirmed the bifacial module and inverter
design should be considered by rear surface irradiance.
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Fig. 1 (a) Definition of view factor and (b) its implementation for the ground reflected radiation”
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Fig. 2 Test bed of monofacial and bifacial PV system (Left: Installation condition, Right : Each type of PV system configuration)

Table 1 Specifications of PV modules

Rated Power(W) 346 Rated Power(W) 285

Monofacial Voltage at Pmax(V) 42.6 Bifacial Voltage at Pmax(V) 32
(IBC type) Current at Pmax(A) 9.64 (N-PERT type) Current at Pmax(A) 8.91
typ Open-circuit voltage(V) 42.6 yp Open-circuit voltage(V) 39
Short-circuit current(A) 10.76 Short-circuit current(A) 9.3

Table 2 Specifications of power conversion equipments

Optimizer for MPPT Operating Range(V) 12.5~83 Optimizer for MPPT Operating Range(V) 8~60
Monofacial Rated Input DC Power(W) 505 Bifacial Rated Input DC Power(W) 370
PV module Weighted Efficiency(%) 988  PVmodule Weighted Efficiency(%) 98.8

Operating Voltage Range(V) 270~480

Fach type of Nominal AC Power(kW) 3

Inverter
Weighted Efficiency(%o) 98.8
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(b) Energy yield comparison and ground albedo effect

Fig. 3 Bifacial PV module comparison between simulation data and measured data
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Table 3 IV curve experimental test results depending on partial shading conditions
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