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Abstract As environmental problems accompanied by industrialization have emerged worldwide, solar
and wind energy have entered the stage of commercialization, especially in Korea. In addition, research
on improving aesthetics using solar cells is being actively conducted. Examples include developing a
transmissive solar cell and developing a solar cell with flexibility and color. Therefore, in line with the
upward trend of solar cell development and solar cell-based public facility installation, we will present
guidelines for designing public facilities using solar cells to improve aesthetics. First of all, components
were derived to increase the suitability of solar cell application through literature surveys on solar cells
and case studies on public facilities using solar cells. Next, through prior research on public facility
guidelines, we established evaluation principles and drafted design guidelines. Based on this, a Delphi
survey was conducted on a group of experts to verify its validity. Design guidelines for solar cells
application measures to improve the final public design aesthetics were derived. The goal is to improve
the public facilities using solar cells, through Accessibility and cognition, Usability, Shape and aesthetics,
Sustainability and energy efficiency, Continuity with the urban landscape. And it is expected that this
data will be used to improve the aesthetics of public design using solar cells in the future.
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Fig. 1. The Han River Park Hybrid security light
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Fig. 2. Energy Solar Road
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Fig. 3. Sejong City’s sunshade
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Fig. 4. The information light for non—smoking areas
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Table 2. Previous studies on solar cell design
guidelines checklist

Precedent research

Evaluation criteria

Solar Design Guidelin
es: Recommendations
for the City of Detroit

Complement & Blend with Context, Consider
edge conditions, Design for different land us
es, Locate strategically & Layer Uses, Maxi
mize Co-Benefits, Make the invisible visible

Guidelines for installa

tion and maintenance

of solar power gener
ation facilities

Heat loss prevention design, Ventilation on

the back of the module, Waterproof functi

on, Tightness design at joints and coupling
parts between modules

Solar Energy System
Design Guidelines
& Sun recognition pr

Ground mounting categories, System size, R
easonable energy use, Safety lighting, Preve

370, SlolAll 3709 AT 2AHE B9 BRALE
oAl Wk AL FRseHI2Z-17).

Table 1. Prior Study on the Evaluation Factors of
Public Facilities Design

Precedent research

Evaluation criteria

Design Seoul guide
lines.

Accessibility, Usability, Safety,
Landscape, Sustainability, Community.

Indicators of the S
eoul Public Design
Evaluation System

Accessibility, Usability, Safety, Locality, Lan
dscape, Sustainability, Construction, Comm
unity, Local residents, Economic feasibility

Administrative-cent
ered complex city
designation system
for good buildings

Publicity, Harmony, Accessibility, Morphology,
Environmental design, Spatiality.

Spaceshaper by Th
e United Kingdom

Accessibility, Usability, Diversity, Maintena
nce, Environment, Design and Landscape,
Community, Individual evaluation

PPS(Project for Pu
blic Spaces) by the
United States

Accessibility & Connectivity, Comfort & Imag
e, Usability & Activity, and Social exchange.

DQI by The
United Kingdom

Accessibility, Spatial planning, Usability, Pe

rformance, Technology, Construction, Social

integration, Internal environment, Form and
material, Characteristics and Innovation

ntion of multiple panels, Prevention of glare

ogram.
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Table 3. Overview and scope of Delphi
investigation techniques
D:egr Survey schedule Contents of investigation
2021.09.01.~ .
st 2021.09.08 Clean up and delete entries for drafts
- 2021.09.15.~ Flvs—zomt le.tert scale f(lJr thetﬂ(rist Ddel
2021.09.22 phi survey, items supplemented an
deleted
3rd 2021.10.03.~ Five-Likert scale for the 2nd Delphi su
2021.10.10 rvey, items supplemented and deleted

Table 4. Participants in the Delphi survey

The number of A major field of study.
people
15 UX/IUI designer
8 Product designer
4 Public designer
3 Solar cell researcher
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Table 4. Guidelines for Designing Public Facilities
Using CIGS Solar Cells

Number Draft guidelines for CIGS solar cell public facilities.

The installation quantity of solar cells should
1 be adjusted in consideration of commercial a
reas and floating populations.

The installation design of solar cells should be co
nsidered to maximize the acceptance rate of light.

Accessib | 3 It provides a function of charging a user's ele

ility and ctronic device through power of a solar cell.

cognition The structure for assembling and dismantling

4 solar cells should be designed intuitively so
that it is easy to recognize.
The area occupied by the facility should be

minimized, but the installation of solar cells
should be maximized so that power supply s
hould not be affected.

Solar cells should be installed in consideration

Usability | 6 of the convenience of use of the facility and t

he movement of the radius of use.
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It should be designed so that users do not feel Designs considering hygiene and pollution shoul
7 | uncomfortable applying solar cells when using fa 26 | d be provided in consideration of solar cell ene
cilities. rgy loss.
Considering the simult f vari
o|nS|.ter.|ng © S|mutan§ou.s use OI van(ilus pe When designing solar cells, the use of decorati
8 opie. s nece5§ary © design a solar cell pow 27 | ons and materials that conflict with other faciliti
er storage function that can accommodate the :
. ber of | es should be avoided.
maximum number of people.
Materials that can protect solar cells from exter
9 Solar cell assembly structures should be design 28 nal pollution should be used.
ed to facilitate maintenance and repair.
10 A solar cell application structure should be desi 29 Solar cell application design Sh0U|d_ t.)e provided
gned in consideration of stability and versatility. to prevent loss of energy efficiency.
. The scale and shape of solar cell installation sho A robust design should be provided to prevent
uld be designed to be minimized and optimized. 30 | damage to solar cells from natural disasters an
d external impacts.
While solar cells are used as an element of ae
12| sthetics, the top priority is to use them in a c It is necessary to provide a design that applies
onvenient and intuitive design for facility use. 31 | solar cells using materials with little shape defo
When using solar cells, it provides a sense of rmation depending on physical properties.
13| visual stability by using casting and auxiliary col
ors.
" Harmony of materials and colors of facilities an CIGS H|F4A] &8 —5—‘—/\]/}—j_g tjz}el 7lol&gtel
d solar cells should be considered. -7}—?1';3 H]-E]-OE 311_31] ] 7_] “*a“ﬂro] Z/\}__ E‘OH
Safe finishing should be provided in considerati FIAEES] Al RS Q5 CIGS HlFAAE A8
15| on of the stazmt\:l.of t.aII usfers Ifor tth recogniti 7]_0151_:'}91_‘% E%fi}?iﬂ' ;ST__LAE;] E'l °JX] AE;] u Eq]
on and utilization of solar cells.
= = & = A
, _ I FRoRL MY, F71H B4l B 53
Solar cells and facility structures in the form of
= = 2. Q= 3=
16 | considering the characteristics of the layout sho = ’55_37\] OHO]: Ol‘j— EHOE@X]Q,] ‘3‘1 TEE _.,]I:Hg}—_‘?,}-
uld be designed. Fz0] ATA, E=HF Aol T st A7 D g
Designs that are not complicated in the recogniti - = 5
3] ol Z7F EAof 9y AL EﬂX—]ﬁ Ay L1
Shape a | 17| on and use of solar cell applications should be p tot. et gl 5t AR} A8 SuE
nd aesth rovided. 2o itk AR FEoll sig e ol ARSA
i Solar cells should be used as aesthetic element - . -
etics 7} AF_5L= kAo Ao o5t = A8 71 —5_71_1:].%
18| s, but excessive decorative design should be min F Aok 2HgolA o] Bl sAE Aok
imized ol gA140] BAS Ao} Tt AME Al QHAA, AE
When installing solar cells, a design that provide = Sh=
_ 9 salar ces, @ desin e prow g LR AAE AFstaL A= RS 37
19| s visual openness without giving a stuffy feeling =
= = = =
should be provided. _04 ‘:F}\éq] El'}" X]XJOHO]: ?l'ﬂ‘ %]EH E'l /\k:]lU]AE)] _I-ﬂ:'o’]
) A ) ) = 5 = o A
50| 1t should pfowde an intuitive design that is con oM FH A4 i N9S UEd 5 I=
venient for solar cell power use. }_i}‘i‘% &Hiﬁ /\}%EE /\]ZJ"Z:]' ?l_xé Z:]ﬁ% Zﬂ%’—‘é T
A (.iesign .t.h.at avoids the use of solar cell appli iﬂrﬁi Xo]'él _9__/1\__11:—_ Zﬂﬁj‘é}tt] ’SH% _g_Eg] }\]' OQ g_ Z(_][_;ﬂ_;_(jl
21| cation facilities for other purposes rather than t T /\ - o N =
Q o o 3l 5] =N
heir original use should be provided. Q-E AT qx}(ﬂ X-LQ‘OHO]: ?l'q X] 7]'“_‘H
It provides a design representing regional chara \:ﬂ O"L_]X] —9—0 k] 5 H—’] OLEq]HL E]'7:]0" ‘ITOH'E‘ 7]’
22 | cteristics by utilizing the ﬁolor and shape of sol 5—],;(] (L)c]’—t _/J\_XH_Q}_ X]-:l,—;ﬁ, /\]_ OQ o _(Hf;l_ ?l_xé;_g'?l O]]L—] ;q
ar cells.
5, A= "oy t/dS A2sfoF gt
23 Materials used when installing solar cells shoul EA]%‘-T'L—}_O,] 01 AE)‘ =] 1:1_4 O]_Eq]/\_P_ A]71-X'] E.Olﬂ—_q‘
d not be harmful to the environment.
Sustainabi Ao x3E 1185t E5] TA AR ARESHA
lity and e 2 It should be possible to continuously supply sta /\]U]E__,] /\gg]_‘— oe 7H % 1 9‘1010]: i}ﬂ% 7]_015
nergy ble energy through solar cells.
efficiency. E'Jr‘ﬂol E‘%Q Mq7
%5 The replacement period of consumables used i

n solar cells and facilities should not be short.
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