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Abstract 

Many countries have implemented PV systems in buildings to solve environmental pollution and energy shortage 
issues. A smart photovoltaic blind (SPB) reduces indoor energy consumption with a shading device and substitutes 
energy consumption through a PV system. This study aims to determine a PV technique, which can be implemented 
in the development of the SPB as an initial step. Toward this end, usability issues (i.e., efficiency, shading effect, and 
harmful effect) and constructability issues (i.e., size and weight) were reviewed. Results demonstrated that the second 
PV technique (i.e., a-Si and CIGS) can be applied to the SPB. 
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1. Introduction 

Global environmental pollution and energy shortage are considered to be urgent issues that need 
resolution. [1-4]. The building sector accounts for about 40% of the global resources and energy 
consumption in global economic activities, and much effort is being made to reduce energy consumption 
[5]. To solve these issues, the South Korean government has established various policies. First, it 

 

* Corresponding author. Tel.: +82-2-2123-7457; fax: +82-2-365-4668. 
E-mail address: kbjeong7@yonsei.ac.kr. 

Available online at www.sciencedirect.com

© 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of CUE 2015

http://crossmark.crossref.org/dialog/?doi=10.1016/j.egypro.2016.06.135&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.egypro.2016.06.135&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.egypro.2016.06.135&domain=pdf


364   Taehoon Hong et al.  /  Energy Procedia   88  ( 2016 )  363 – 367 

established the ‘4th Renewable Energy Penetration Plan’, which expanded among NREs the ratio of the 
PV generation ratio from 2.7% (2015) to 4.1% (2030) [6-8]. However, the substitution of energy 
consumption from the existing rooftop PV system is limited [9]. Accordingly, it is essential to introduce 
and expand the PV system installed on the building envelops, not just on the rooftops. Second, the 
government established the ‘Act on the promotion of green buildings’, which makes it compulsory to 
install shading devices in public buildings (office buildings and education facilities) whose total floor area 
is over 3,000m2 with outer walls that have windows or are made in glass [10]. 

 
The smart photovoltaic blind (SPB) combines three functions: electricity generation, automatic control, 

and real time monitoring and management. The SPB can satisfy both the shading function of the window 
blind and the electricity generation of a PV system. However, there is a lack of previous research on 
determining the PV technique applicable to the SPB. Therefore, this study aims to determine PV 
techniques applicable to the SPB in the initial stage of SPB development considering usability and 
constructability issues. 
 

Nomenclature 

 

a-Si Amorphous silicon  

CdTe Cadmium telluride 

CIGS Copper-indium-gallium-selenide 

Mono-si Mono-crystalline silicon 

NRE New and renewable energy 

Poly-Si Poly crystalline silicon 

PV Photovoltaic 

SPB Smart photovoltaic blind 

2. Various issues in developing a smart photovoltaic blind  

Commercially available PV techniques can be generally categorized into two generations: (i) First 
generation PV technique (i.e., mono-crystalline silicon (mono-si) and poly-crystalline silicon (poly-Si)); 
and (ii) Second generation PV technique (amorphous silicon (a-Si), copper-indium-gallium-selenide 
(CIGS), and cadmium telluride (CdTe) thin-film) [11-13]. To determine the PV techniques applicable to 
the SPB, this study considered usability issues and constructability issues. 

2.1. Usability issues for developing smart photovoltaic blind 

Table 1 shows the usability issue (i.e., efficiency, shading effect, and toxic material) of PV panels. 
First, compared to the first generation PV technique (i.e., mono-si: 14.5% and poly-si: 14.0%), the second 
generation PV technique (a-Si: 5.8%, CIGS: 10.5%, and CdTe: 9.9%) is less efficient. However, 
compared to the first generation PV technique, the second generation PV technique uses an thin film PV 
technique, which improves the applicability of the PV system [14, 15]. Second, compared to the second 
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