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Abstract In order to increase the self—reliance rate of new and renewable energy in order to respond
to the mandatory domestic zero—energy buildings, the taller the building, the more limited the site area,
and installing PV modules on the roof is not enough. Therefore, BIPV (Building integrated photovoltaic,
hereinafter BIPV) is the industry receiving the most attention as a core energy source that can realize
zero—energy buildings. Therefore, this study conducted a survey on the problems of the BIPV industry
in a self—discussing method for experts with more than 10 years of experience of designers, builders,
product manufacturers, and maintainers in order to suggest the right direction and revitalize the BIPV
industry. Industrial problems of BIPV adjustment are drawn extention range of standard and
certification for products, range improvement for current small condition of various kind productions,
need to revise standards for capable of accomodating roof—type, color—module and louver—module,
necessary of barrier in flow of foreign modules into korea through domestic certification mandatory,
difficulty in obtaining BIPV information, request to prevent confusion among participants by exact
guidelime about architectural application part of BIPV, and lack of the BIPV definition clearness,
support policy, etc. Based on the improvements needed for the elements, giving change and
competitiveness impacts aims to present and propose counter measures and direction.
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Technology Elements of Foreign Zero Energy Building
Zero Energy Buildings Palicy

‘ Zero Energy Building Case Analysis |
I

+ Measures to increase energy independence rate
+ BIPV suggests the need for expansion plans

ir
| BPVCaseStudy |

‘ Expert surveys for BIPV activation delay problem analysis |

I

‘ Proposal of solutions for activating BIPV |

Fig. 1. Procedures for conducting research
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Table 1. Status of Zero Energy Building Policies by
Country[4]

Nation Main substance

All new commercial buildings for 30 years, 50% of
commercial buildings for 40 years, and all commercial
buildings for 50 years.

the United
States

N L7
2N

the United
Kingdom

Through low carbon and energy conservation plans,

policies are being pursued to regulate eco—friendly

buildings with an energy efficiency rating (EPBD)
(BREEM).

Promoting building energy efficiency policies to
commercialize phased Net Zero Ready Home by 32
years

-

Canada

After establishing a basic national energy plan for 22,
regulations on the obligation to use renewable energy
and energy requirements of new homes shall not
exceed 100 kWh/m2 per year

Germany

Japan

Singapore

More than half of the houses, all new public buildings,
and all new houses and private buildings are planned
to be zero—energy buildings by 2020.

Mandatory green mark certification for all new
buildings with a total floor area of 2,000m’ or more
and existing buildings that renovate major structures

in 2008
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Table 2. Pangyo 2nd Techno Valley Corporate Support
Hub

Location Seongnam—si, Gyeonggi—do
Floor area 78,802.08m’
Purpose Business Facilities

Certification Grade 5 of Zero Energy Building

Self—reliance rate | 20.20%
Fixed: PV 612.75 kWp
Solar
R bl ener, (Rooftop)
enewable & BIPV: 13.44 kWp (atrium top)
technology
(Supply Ratio Geothermal heat pump
23.45%) Geothermal | =y g37 96
Fuel Cells Fuel Cell 5 kW
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Table 3. Asan Central Library

Location Asan City, Chungcheongnam—do
Floor area 9,037.21m’
Purpose Educational Research Facilities

Certification

Grade 5 of Zero Energy Building

Self—

. 28.86%
reliance rate
Renewable Solar Fixed: PV 565.32n
technology energy
(Supply Ratio Geothermal heat
pump
23.45%) Geothermal 598.07 kW

Table 4. Songdo Hillstate Lake

Location Songdo—dong, Yeonsu—gu, Incheon
Floor area 155,833.02m’

Purpose Apartment

Certification Grade 5 of Zero Energy Building

Self—reliance

23.37%
rate
iecrlivgﬁég Solar Solar installation capacity per
(Supply Ratio energy generation: 0.89 kWp
93.45%) Module 325W/Efficiency 16.85%
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Fig. 3. BIPV Installation
Case of Euljiro Twin
Tower in Seoul

Fig. 4. BIPV installation
of Hanwha Group's
headquarters
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Table 5. Survey Overview

Division 1st 2nd
Analysis of BIPV
Analysis of Construction/Design Issues,
Survey N . . . A
Goal BIPV Disabling | Construction/Design Guidelines
Factors Considerations, and Disabling
Dissemination
Surve 6 product manufacturers, 3 Architecture design
v v firms, 6 specialized construction companies,
Target ! . X
2 maintenance companies, 2 agencies
Survey Self—discussion in the form of face—to—face and
Way non—face questions
Survey .
. - 202
Period Mid—July 2020

Fig. 5. Free expert survey 1st and 2nd survey
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Table 6. Expert Questions and Survey Content

Division Main question substance

1 What is the biggest challenge in
designing/constructing BIPV?

2 How would you like to benefit from installing BIPV?

3 Did you find system design difficult when designing
with BIPV?

1 What information do you think is most important
when installing/constructing BIPV?

5 What are the technical challenges of applying BIPV?

6 What do you think is important when writing
guidelines related to BIPV technology?

7 What do you think is the appropriate weight for BIPV
development?

3 Please provide policy suggestions and other
comments to enable BIPV dissemination.
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Table 7. Keyword analysis by life cycle based on
survey results

Division Keyword
Expanding certified product bugs, producing small
Product quantities of various products, Acceptance of
product diversification, obligation to certify
distribution business
Lack of information on applied products, design of
. converged products, Performance verification of
Design

exterior materials, design of building materials,
Landmark demonstration required

Construction safety verification,
construction/maintenance dryness basis,
Lifecycle verification, improved construction quality

Construction

Improved dissemination policy, weight
segmentation, Diversify penetration, distinguish
BIPV from BAPV

Policy/
System
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Fig. 6. Analysis of the Causes of Harm
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Fig. 8. Steel plate integral
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Table 8. BIPV Definition and BIPV System Definition
Proposition

Division Substance

If a PV module is applied as part of a building envelope
and performs the function of a PV module that
produces electricity at the same time, it is defined as
Building Integrated Photovoltaics (BIPV), and the
material that performs this function is defined as a
BIPV module. At this time, whether the BIPV module
meets the building exterior function (additional: when
the BIPV module is removed from the building
envelope, it may lose or damage the core required
BIPV function of_ the building envglope, ‘so.it must t?e
replaced with other appropriate building materials).
The type of installation of the BIPV module is primarily
applicable to replace the finishing function, and in
some cases, it may include "control functions of energy
and material transfer" within the BIPV module.
Therefore, with the exception of subjective evaluation
factors such as aesthetics and lacking objective
quantitative performance certification measures such
as shading and lighting and soundproofing (additional:
core requirements that a BIPV system should have are
wind—resistant, durable, flame—resistant, insulated,
confidential, waterproof).

Definition
Proposal

A BIPV system is a product that is configured to

simultaneously function and power production of

building materials, including BIPV modules.

The core requirement functions referred to in BIPV
BIPV (additional: responsible for at least one function) and

Systems the core requirement functions not in the BIPV module

shall be met through separate building materials.

In cases of controversy over the recognition of the

BIPV, a committee shall be held to determine the

recognition.
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