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Abstract This paper is a product design convergence study to improve the aesthetic quality of CIGS
solar cells for utilizing urban living structures, identifying problems of existing solar cell panels and
drawing expert aesthetic elements for improving CIGS solar cells through survey and [Group discussion
of experts] based on aesthetic elements of product design. Out of the aesthetic elements derived, the
top three models of the product design process were 'environmental harmonization', 'pattern balance',
and 'period universality' to derive the design and assembly design of the CIGS solar cell module for
improving aesthetic quality, and applied to apartments, veranda, windows, and streetcar through
product simulation. This study is suitable for applying aesthetic and CIGS solar cell function later to
actual urban living structure, and future research direction needs to be studied on various patterns and

structural design development of design.
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Fig. 1. CIGS Solar Panel Structure
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Table 1. Survey overview

Method Online survey

Target Solar cell 100 users

CIGS usage and Satisfaction
Scope CIGS usability and Design Satisfaction
CIGS improvements

2019.10.01.~2019.11.30

Period
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Table 2. Overview of FGD(Focus Group Discussion)

Survey method | Solar Cell User Target
—CIGS solar cell developer 2
Subject of —solar cell vendor operator 1
investigation —solar cell designer 1
—product designer 1
—Collect expert opinion on CIGS solar cell
product design
Scope of —CIGS Collects expert opinion on improving solar
investigation cell aesthetic
—Deriving evaluation principles for improving the
aesthetic of CIGS product design
Date 2019.12.20 (Fri 7Pm)
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Table 3. Result of FGD

Result of FGD

—Air resistance should be low to prevent the typhoon from
collapsing.

—There should be no problem in using without education.

—It shall consist of a structure that increases the intensity of the
light collection.

—The design should show the characteristics of the CIGS solar cell.
—The anchorages shall consist of a stable structure.

—They should have a sense of color that harmonizes with their
surroundings.

—A balanced distribution of weight should be made.

—The design should not harm the surrounding landscape.

—To change the color of the cell, the removal of the cell shall be
free.

—Depending on the size of the space, expansion and reduction
should be possible in a flexible manner.

—The installation and production process should be concise.
—Modules that can be applied in various forms should be used.
—It shall be able to cope with the plane and the solid

—It should be a design that reveals the permeability of CIGS solar
cells.
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Table 4. CIGS Solar Cell Anesthetic Element

Table 6. CIGS solar cell design process

1 It should be a harmonious design with the surrounding
environment.

9 Depending on the installation space, expansion and reduction
should be possible.

Modularization of cells should facilitate cell replacement.

The installation and production process should be concise.

It should be a design that reveals the permeability of the cell.

Shall be the pattern design.

The design should reveal the color of the cell.

[N DO | W

The structure shall be constructed to reduce the air resistance.

Table 5. CIGS Solar Cell Anomaly Element Group

Environmental The design does not harm the surrounding
Harmony landscape and architectural design?
Pattern Is the complexity and simplicity of the
Balance pattern a suitable rhythmic design?
Era Is it a design that reveals contemporary
Universal sculpture?
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STEP 1 Deriving Design Concepts

STEP 2 Idea sketching and modeling

STEP 3 Structural Design and Modification Steps
STEP 4 3D rendering
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Fig. 3. Assembly Design
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Fig. 4. Module Rendering
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Fig. 6. Facade Rendering
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Fig. 7. Final Rendering Images
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Fig. 8. Facade application simulation
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Fig. 10. Street furniture application simulation
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