
1876-6102 © 2016 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
doi: 10.1016/j.egypro.2016.06.067 

 Energy Procedia   88  ( 2016 )  484 – 490 

ScienceDirect

CUE2015-Applied Energy Symposium and Summit 2015: Low carbon cities and urban 
energy systems 

A preliminary study on the 2-axis hybrid solar tracking 
method for the smart photovoltaic blind 

Taehoon Honga, Kwangbok Jeongb,*, Cheolwoo Banc, Jaeyoung Ohc, 
Choongwan Kood, Jimin Kimb, and Minhyun Leee 

aAssociate Professor, Department of Architectural Engineering, Yonsei University, Seoul, 03722, Republic of Korea 
b Ph.D. Candidate, Department of Architectural Engineering, Yonsei University, Seoul, 03722, Republic of Korea 
cGraduate Student, Department of Architectural Engineering, Yonsei University, Seoul, 03722, Republic of Korea 

dVisiting Scholar, Division of Construction Engineering and Management, Purdue University, West Lafayette, IN 47906 & Research 
Professor, Postdoctoral Fellow, Department of Architectural Engineering, Yonsei University, Seoul, 03722, Republic of Korea 

ePh.D. Student, Department of Architectural Engineering, Yonsei University, Seoul, 03722, Republic of Korea 

Abstract 

This study aimed to investigate a tracking system applicable to the SPB and determined an indirect tracking method. 
The slope of PV panel tracked the sun from 0° to 90°, which does not restrict the tracking. On the other hand, the 
azimuth of PV panel tracked the sun from -9° to 9° due to the limitation of the rotating angle of the vertical axis. The 
result of this study can be used to develop the 2-axis hybrid solar tracking system for the SPB which can be adopted 
in the building sector. 
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1. Introduction 

A photovoltaic (PV) system can reduce carbon emissions by using sustainable energy resources and 
substituting for the use of fossil fuel. In the building sector, a PV system is used in the form of a building 
integrated photovoltaic (BIPV) system. The smart photovoltaic blind (SPB) is a device that can satisfy 
both electricity generation and sun-shading function, it can be installed in windows of the buildings [1]. 
Thus, the SPB can be distinguished from the traditional PV in terms of those multiple functions and space 
uses. 
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To improve the electricity generation of the SPB, methods to improve PV generation through solar 
tracking system as well as to improve the efficiency of the PV panel and the inverter should be considered. 
It is difficult to improve the efficiency of the PV panel and inverter in the short term, but it is possible to 
effectively improve the electricity generation by introducing a solar tracking system [2]. Therefore, as a 
preliminary study for the 2-axis hybrid solar tracking method for the SPB, this study reviewed various 
solar tracking systems and determined an indirect tracking method applicable to the SPB. This study was 
conducted in two steps. First, in step 1, the preliminary considerations (i.e., tracker type and tracking 
method) for the solar tracking system was examined. Second, in step 2, indirect tracking method was 
considered to calculate the hourly slope of panel (SoP) and the azimuth of panel (AoP). 
 

Nomenclature 

 

AoP Azimuth of panel  

BIPV Building Integrated Photovoltaic 

PV Photovoltaic 

SoP Slope of panel 

SPB Smart photovoltaic blind 

2. Preliminary considerations for the solar tracking system 

2.1. Tracker types 

As shown in Figure 1, the solar tracking system can be categorized into the 1-axis tracker and the 2-
axis tracker, according to tracker types. First, the 1-axis tracker which tracks the daily east-west motion of 
the sun can be divided into horizontal 1-axis tracker (Type (A) in Figure 1) and vertical 1-axis tracker 
(Type (B) in Figure 1). The horizontal 1-axis tracker and vertical 1-axis tracker perform solar tracking 
centered on the horizontal and vertical axis of the PV panel, respectively. 

 

  

Fig. 1. Tracker types 
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