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ABSTRACT

Airports have terminal buildings that are ideal places
to deploy PV panels, which is able to power airport in an
eco-friendly way with low carbon footprint. evaluate the
PV potential at airports and its economic performance
can help to understand the benefits airport PV will bring
is important for decision-making. Thus, combining GIS
data, image recognition, the PV integration potential at
airports in China has been investigated. According to our
research, airport PV potential is up to 2.67 GW in China.
Detailed economic analysis manifests that all airport PV
can be profitable.
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INTRODUCTION

With the development of economy, flying has become
the preferred mode of travel for many people. As an
important facility of the aviation industry, the airport
connects the ground and the sky. Airports, while
convenient for people to get around, also bring problems
of energy consumption and pollution. Airports can use as
much electricity as smaller cities, and particulate
emissions are not negligible.!% 2

The use of renewable energy to meet the electricity
needs of airports is also a practical solution.®4 For all the
research, photovoltaic power generation is a method of

generating electricity with fewer technical obstacles. In
recent years, with the reduction of the cost of
photovoltaic systems, the combination of photovoltaic
and other industrial and commercial applications is more
common.”! More than 100 airports around the world
have installed photovoltaic systems.!®’ Due to the huge
horizontal level of the terminal, it is ideal for integration
with the airport. For example, Cochin International
Airport is believed to be the first airport in the world to
run entirely on solar power. A 12-megawatt solar farm
has been deployed near the airport and is expected to
save 300,000 tons of carbon dioxide over 25 years.[”:®
China's civil aviation industry will continue to develop
rapidly in the future, which will greatly increase energy
consumption and lead to environmental problems such
as emissions. People are paying more and more
attention to the negative effects of airports. Therefore, it
is necessary to find a more sustainable way to help
airports make the transition to a sustainable way of using
energy.

METHOD

Airport available area screening

After investigation, we believe that the total area of
the terminal, boarding gallery, and parking lot are all
ideal places for arranging solar panels. Therefore,
the available area of the three parts of each airport
is counted.
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Potential capacity and generation
The potential capacity is calculated as:

Aredaygliable

capacity =

where capacity is the potential capacity of PV
system (kW), Pmax is the wattage of PV panels which
is 365W in this study.

According to GB 50797-2012,°! the annual PV
generation can be calculated as:

- Pz
E,=H, x3-xK

where Ep is the PV output (kWh), Ha is the local
horizontal irradiance (kWh/m?), Es is the standard
PV test condition (1000 W/m?2), Pq; is the capacity of
the installed PV system (kW), and K is the overall
performance coefficient, which was 0.78 in this
study.[10: 11]

And the total electricity generation during lifespan
is calculated as:

25 )
Etotal = Z Ep,i * KdI
i=0

where E:orar is the total electricity generation of PV
system(kWh), Ep,i is the output of PV system in year
i, K4 is the annual degeneration rate of PV panels,
which is 0.9 in this study.

RESULT
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Fig 1. The distribution and potential PV capacity of airports
in China.

Figure 1 shows the distribution and potential
capacity of Chinese airports. The cumulative
potential is 2.67 GW. The potential capacity of 22%
of the airports is over 10 MW, the value of 63% of
the airports lies between 1 MW to 10 MW.
Referencing to the traffic data, we found that

airports with higher traffic have higher PV potential.
Among all airports, 9 are located in solar resource
level 1 areas (21750 kWh/(m?ea)), 128 are located
in solar resource level 2 areas (1400~1750
kWh/(m?ea)), 92 are located in solar resource level
3 areas (1050~1400 kWh/(m?ea)), and 8 are located
in solar resource level 4 areas (<1050 kWh/(m?Zea)).
Therefore, the vast majority of airports are located
in areas with abundant solar energy resources,
which is critical to their power generation. The
airports with the strongest solar radiation are
located in Tibet. They are NAO, RKZ and LXA. The
annual radiation is 2174, 2174, and 2065 kWh/m?.
The airports with the lowest sunshine are all located
in Sichuan Province. They are NAO, YBP and CTU
with annual radiation of 1030, 1012 and 938
kWh/m?2. Total annual potential generation of all PV
systems in airports is 2.97 TWh.
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Fig 2. The provincial distribution of airport PV potential (left)
and generation potential (right) in China.

Figure 2 shows the geographical distribution of The
airports. The regions with the highest potential
capacity are Guangdong, Beijing, Shanghai, Sichuan,
Inner Mongolia, Hubei and so on. The regions with
the lowest capacity are Qinghai, Ningxia and Tibet.
The regions with the highest power generation

2 Copyright © 2020 ICAE



potential are Guangdong, Beijing, Shanghai, Inner
Mongolia, Fujian and so on. The regions with the
lowest potential is still Qinghai, Ningxia and Tibet.
By comparing to potential capacity, we can find that
the ranking of potential generation is close to the
ranking of potential capacity. The similarity
indicating the potential capacity is much majored
impactor than solar resource.

CONCLUSION

In this work, we estimated the PV potential of 237
Chinese airports. The result shows the total capacity
reaches 2.67 GW, and the annual generation is up to
2.97 TWh. Airport PV potential in China is
significant, should be taken serious as a pathway for
sustainable transition. In the future, a more detail
work should be conducted to evaluate the economic
performance and so on.
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