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ABSTRACT

KEYW ORD

Purpose: The global warming problem becomes serious and sustained attention of renewable energy is being done ~ Elevational Aesthetics

to solve the energy problem. Among new and renewable energies, the market for solar cells that can be easily solved in
our daily life is increasing more and more. Modules capable of adjusting transparency and expressing colors are

BIPV (Building Integrated Photovoltaics)
Building Facade
Renewable Energy

developed for current solar cells, and various design expressions have become possible in the facade view of the

building. However, some experts focused on energy performance, and systems such as the form, color, light
transmission, and integrity of solar cells are not established. Therefore, this study intends to study the integrated =
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guideline of the architectural facade by analyzing and presenting the evaluation system for the aesthetic purpose of the AT A O L4 X|
solar cells. Method: To derive the evaluation factor of esthetics, derive primary elements through analysis of advanced
research and case analysis of BIPV buildings. Result: There are 50 aesthetic elements derived predominantly from A CCEPTANCE INFO

advanced research and BIPV cases or analyzes. However, after three processes with emphasis on the possibility of
evaluation, the aesthetic evaluation factor of the finally derived BIPV building is 12 elements.
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Table 1. Types of Solar Cells
First Generation Second Generation

Etc. Shading Device Etc.

DSC is capable of
expressing various colors
d is environmentally
iendly.

PV is installed onBIPV is transparent and|
another site or roof andcan be applied to variou
it is not transparent. parts of the building.
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Table 2. Criteria for Aesthetic Elements of Architectural Facade

Major Middle

Category Category Definition
. Means the ratio of vertical and
Proportion horizontal elements of target
Shane Means the external form of the
P object
Structure Meaning aesthetic elements that can

be displayed in structure

It means the ratio of the target
Architectural Color main  color, auxiliary color,
Characteristics highlight color, etc.

In addition to the structure,

Design decorative elements for aesthetic
expression
Material, Visual harmony and satisfaction of
Texture the material displayed on the facade
Scale It means the extent of the size with
the surrounding buildings.
Natural Means how  buildings are
Environment | harmonized with  the  natural
Landscape Conformity | environment
Characteristics Whether the building harmonizes
Color ith the color of di
Conformity | it the color of surrounding
buildings and cities
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Table 3. Evaluation Index for Aesthetics of Architectural Facade

Major Middle
Category Category

Evaluation Index

Building proportion

Proportion - -
P Opening proportion

Originality

Shape Symbolism
Facility
Regularity
Shape representation

Color Ratio
Molding
Recognition

Architectural Structure
Characteristics

Design

Material, Expressivity
Texture Harmony
Scale -

Natural Landscaping
Environme

t
Landscape ot
Characteristics Conformity

Environment friendly

Color Surrounding landscape conformity
Conformity

Conformity of urban landscape
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Table 4. Criteria for Aesthetic

Elements of Solar Cells

Table 6. Evaluation Ranges for Evaluation Targets
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Major Middle . Category Range Explanation
Category Category el - o o
- Minimum Building Buildings and structures etc.
Color Color harmony and uniform color Facad
expression of solar cells acade Maximum | Landscape Surrounding landscape
Pe | including the building (city)
Shane Harmony between the form of the
Solar Cells P solar cell and the building Minimum | Solar Cells | Solar cell configuration cell,
Materials module, array
Intecral Whether the solar cell appears to be
e integral with the building or not Maximum Building Building and Solar cell
Transmittance | Visual view state
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Fig. 1. Questionnaire for Preliminary Evaluations
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Table 7. Summarized Criteria of Aesthetics for BIPV Buildings

Type

Index

Definition

Materials

Configuration

Whether the pattern
and color of the
element were applied
as elements to form
the visual beauty of
the elevation of the
building

Components

Method

Whether the
accessories of
materials are well
organized and hinder
the visual beauty of
buildings

Gainliness

Whether the
application method of
the material
continues with the
flow of the building,
whether it gives a
sense of discomfort
or discomfort to the
building

Applicability

Persistence

Whether ongoing
facility management
is possible and
whether the facade
visual beauty can be
maintained on an
ongoing basis

Conformity

Whether the method
the material is going
to express is
appropriately used in
the building and
whether it will form
a visual expression
suitable for the use
of the building

Shape

Openness
Assessment

A visual opening
feeling due to the
opening of the
building

Symbolism

Originality forms of
buildings and
symbolism

Color

Dominant color,
assort color,
proportion of accent
color (70: 25: 5) and
color of dominant
color (achromatic or
low saturation)

Design

Design
Molding

Formative beauty of
the chairman element
itself

Design
Harmony

Harmony due to
combination of
materials

Structure

Beauty of the
structure used as an
ornament

Natural
Environment
Conformity

Harmony between
buildings and
landscaping

Around
Environment
Conformity

Whether the roof of
the building forms a
skyline with
surrounding buildings

Color
Conformity

Harmony of color of
building and city
color
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Fig. 2. Target BIPV Buildings for Primary Evaluations
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Mame IGC

119, sengdomunhwa-ro,

Address ‘Yeonsu-gu, Incheon,
Republic of Korea e
solar cell BIPV Roof
(a) Type 1

Seoul Human Resources
LETRE Development Center
58, Mambusunhwan-ro 340-gil,
Address Seocho-gu, Seoul,
Republic of Korea
Solar cell DsC Windows

(b) Type 2

Fig. 3. Two Major BIPV Building Components for Pre-evaluations
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Table 8. Results Scores from Preliminary Evaluations
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Researcher Expected Score

Site Average
1GC 4.4
Seoul Human Resources 35
Development Center
§ 04
Evaluation result
Site Average
IGC 4.0
Seoul Human Resources 31
Development Center

Fig. 4. Exemplar Results from Preliminary Evaluations
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Site Division - . .
Configuration Method Gainliness Persistence | Conformity

Openness
assessment

Symbolism Color

Evaluation contents
Natural araund
environment | environment
conformity conformity

Color
conformity

Design Design

Molding Structure

Examinee 1
Examines 2

5 4

Examinee 3

Examines 4

IR F S NS
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Examinee &
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5 3
4 2
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ololth A 3H4 AgHA], FH &4 A, My Ao s B Table 10. Survey Question for the Final Evaluation Elements
o] Ao, gl YA|g 2] 2 Aol wat Hrt BUHse & Category Question
o] WA= 9T}, Has the pattern and color of the element
o B - B Configuration worked in the direction to improve without
T A] &of YAt AE-L 2} 34 A Al of dist 717t 271 sura hindering the visual beauty of the facade of
the building?
sta 0] 91|35} AR =1 1A M5 o] 5t o u —
S, A9 S AT AZE FH B4 AT B BB e oes e aceeory (i sppor, ) o
FRs etk utebA, o] 5 Hefstel A% thA| o] Al uet W7t & hinder the visual beauty?
3 e = g - Does the material do not impair the shape of
AE Aot Y1 & 5 QT QA FHSIAT HEHor Gainliness the building and disconnected, and are it in
=0 QA ATO o P harmony with the form of the building?
=T —9— T
s TrE Fefler 2 Can the visual expression of the facade be
Persistence sustainably maintained through maintenance
Table 9. Final Evaluation Elements (cleanness, expressivity)?
3T Has the material been applied according to the
Characteristics Type Liii e Conformity use of the building or was it applied by
Material type Configuration replacing the original visual expression?
Method Is the ratio of the window area of the main
) Installation et Openness Assessment facade of the target building about 60 to
Material Type Gainliness 85%?
Characteristics Is the sh  the buldi llent i
Persistence Symbolism s the shape (1)' the du1 mgl_excg ent n
Applicability originality an syn']bc? 1511?.
Conformity The color of the target building is a color
Color with low saturation, is the ratio of dominant
Openness assessment color, assort color, accent color color close to
Shape . the ratio of 70: 25: 5?
Symbolism - Lo -
Is the design ornament(sign, decoration,
Col - . . t i rt of the building's f:
At Dusgn moing | @oRomdere o pr of o bulings e
Characteristics Design molding building?
Design Design harmony Do the harmonization of each material used in
Design harmony the building form a natural flow for the
Structure recognition of buildings?
Landscape Conformity Does the shape of the building made by the
Structure structure reflect the dynamic characteristics of
the building?
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