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110 | 255 | 344 7.68 99.9 10
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School: Diocesan Boys’ School Primary Division

Members: Lin Yuet Ming, Feng Xin Hai, Tan Andreas Joseph, Ho Jason, Choi Ping Hei, Fan Alexander Justin

Teachers: Miss Ng Yee Yan, Miss Yuen Man Chi

Introduction
Hong Kong is a well-developed city, and each day
people in Hong Kong use millions volts of electricity.
In the past few years, many great discoveries in sci-
ence have motivated the human race to enter a new
stage of electrical usage --- the conservation of elec-
tricity. Thus, the term  'Green Architecture’ has been
widely used.

According to energy collective, solar energy is one
of the safest and most efficient electricity generation
methods. If we can make good use of solar power, we
can help reduce the usage of electricity in green archi-
tecture.

In order to reduce the usage of electricity, we can start
from one of the most visited architectures in Hong
Kong, the Hong Kong International Airport. In the
Hong Kong International Airport, it used more than
240 million kWh of electricity per year from year 2010
- 2014. According to the report by the Airport Author-
ity; more than 10% of the total energy consumption
was used for lighting facilities in the airport. If we can
use solar energy to generate part of the electricity for
the lighting facilities, more energy can be saved and it
can help develop a greener future for Hong Kong.

Our group’ sideais to place self-rotating solar panels
on the top of the airport building to redeem electricity
in the Hong Kong International Airport.

G2

Science Theory

According to the Union of Concerned Scientists, solar
energy is so astonishingly efficient that just barely 18
days of direct sunlight contains the same amount of
energy of all the Earth’ s fossil fuels combined!

We can use solar photovoltaic panels (SPV) to convert
light energy into electrical energy for everyday use
instead of using limited natural fossil fuels that weak-
en and pollute our Earth. Solar modules use photons
from the sun to generate electricity through the pho-
tovoltaic effect. Most modules use crystalline silicon
cells or thin cells based on cadmium telluride or sil-
icon. The module can either be the top layer or the
back layer. Cells must also be protected from mechan-
ical damage and excess moisture. Most solar modules
are rigid, but semi-flexible ones are available.

Experiment

Based on the science theory stated above, our group
decided to install solar panels in the existing airport
building. In order to maximize the efficiency of the so-
lar panel, we need to find the between angle between
the solar panel and the sea level which can generate
the largest amount of electricity.

Objective
To find the relationship between angle of the solar

panel and the amount of electricity generated.

Materials
1. 8x1.5Vsolarpanels

2. Voltage meter
3. Wires
4. 3V light bulb




Procedures
1. Connectthe solar panelin a series circuit as shown
below.

2. Place the solar panel on the ground for a minute.

Take the reading from the voltage meter.

4. Repeat step 1 to 3 with different angle between
the solar panel and the sea level.

5. Repeat step 1 to 5 at the afternoon.

6. Count the time spend with the maximum voltage
generated at noon.

w

Result
The relationship between the solar panel angle and
the amount of electricity generated

ﬁaﬁg 2?3\/ tehe: s?aeé‘v’ﬁr Voltage (V)
0 0.134
20° 2.001
25° 23
30° 1.879
35° 1.582
40° 1.161
50 17
60° 1.589
80’ 0.9

The relationship between the solar panel angle and
the amount of electricity generated at full sunlight (at
noon time)

Angle Voltage (V) Time sustained
0° ~3 60s
10° ~4 2s
20° overloaded ~3s
30° ~3 2s

Interpretation
According to the result, we found that the solar pan-

el generated the increasing amount of electricity
with the angle increasing from 0° to 25°. Decreasing
amount of electricity was generated with the angle
decreasing from 30° to 80°.

Conclusion
The solar panel generated the greatest amount of
electricity with the angle of 25°.

Our design

Based on the conclusion of the experiments that we
conducted, our group decided to install solar panels
on the rooftop of the airport building. The following
diagrams shows the design of the building:

HOIA Glass Fiood

i Ireema il Arpon

The solar panels can be placed at the sides of HKIA.

The roof of HEIA

Solar panels

HKIA glass roof

The following picture shows the model of the airport:

R

Besides, we also suggested to use solar powered lamp
post to replace the existing street lights:

Solar Panels can be placed on the roof and sides of
HKIA.
G3
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The  investigation is sci-
entific but simple. It is
SUGGESsed to extend the
scope of teaching and
consider the variable
factors
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