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ROFN - AIUIFREABENRIESSE - & - AEBRED
LHPAAZEESFNERZY - ERAEFTHARRS
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hAEIA(2011) : (RENBEERTIRIE(ERER)) -
8% REWRMT -

BRFZE(2007) : (ENENFIBE. HWRE)
BEEEZE -

Nicholas Harris(2008) : {#4# E28508 )
BRES -

DAREBHEREB(004) . "HRITL A TR BOHE
SEE) - BIEHE : 8-3-2016 - http://www.ied.edu.hk/
apfslt/v5_issuel/ngph/ngph3a.htm

ETE TEEEE. 2016) : RIORNEBFELEXH 2B
HEH : 10-4-2016 - http://www.hkedcity.net/ises/cht/
whatsnew.html

F+E TEEEE. (2016) : BRERTHELEXHE - 3B
HEA : 15-4-2016 - http://www.hkedcity.net/ises/cht/
whatsnew.html

#HEBR(2016) : FIE=KEE - ZEBEHE : 26-4-2016
» https://zh.wikipedia.org/wiki/%E7%89%9B%E9I%A
1%BF%E8%BF%90%ES5%8A%A8%ES%AE%IA%ES%B
E%8B

#HEBR(2016) : EESH - FEHHE : 28-4-2016 -
http://zh.wikipedia.org/wiki/%E6%91%A9%E6%93%
A6%E5%8A%9B#.E5.9B.BA.E4. BD.93.E8. A1.A8.E9.9D.
A2.E4.B9.8B.E9.97.B4.E7.9A.84.E6.91.A9.E6.93.
A6.E5.8A.9B
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JEAE B SRR M R A3VEE220VAY & B 23 R ARR B
B E -

KPEREEZSEERN D) RREBRBEESMAR
Bl Fﬁ%ﬂﬁl]ﬁaﬁ’l‘ﬁ@ TEFBEEREEP - WABR
RE (AR E) 2R - BHRE(RAERE) HEAR
% BERABMBEBAEENZRER  ARERASOAFE
B REBENEBEEAFE(E - RIZBUKEER - A
ENRBEREELERERKEESR MERBRZHN—
77 BRETERFEKNK - —E3V~220VHE Rz - T

AERBRIESAT70ME!

2z f‘ﬁé(Alternatlve Current,AC) -

HeEEN=  BAMBWSBENEENERERME °
RABERA/NEREEREEZEMAE B EENE
e BEMKSR - RABNHFESC LN BEZERRETH
B, AR ARANSR#&Multimeter) IS E RN
BRWEE - AERZEWMultimeten) REBRARERS - B
MEEBERHNER - BREMAAREESINEPow-
er) fERERAFMMKEIE(Dependent Variable) - M
EENXEERNERWA/NERH - HIERMEUHBELERR
BEEASBEREETERR
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(RIFB# LB T A : http://plasticity.szynalski.

com/tone-generator.htm & 3EZFEA G UK
ENEE  LoRARES)
BEERIN—a(EEERN)

BERESH ~ 7N ANSIT AU F RIMN
VAR R 220VE ERgR
BAEAKEERR

B Rk E

LED

gUgsCitE (Datalogger) CRIEHEE AR/
BR

10 BRI AE

11. Rk =&(CRO)
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12. /848
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:EJIEII‘ —_

RMFEBEZAEBRRNREIRERE  BESARFE
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SIEEER
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RAEAAR

HAIEMNEFHREEA - MEZWIVNUE RN FERE
10cm - LEDFZEXN70M A FERFERE - S RBRIA]
WE RN EEREIE NN £ 25cms - LEDTESDERNETIRA
SRt - ERERMBETAVEERA - HMFEH R P
LEDEHRIZTHE - D] 2MINEEBEEA25cms - LED &
RRE - MEMVPEL - REBRENEEEERELIF

EREVNREN L - HAEH NGRS - B#EBIRRE
PUNmERE :
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T E2FMmETIHIBRIHEEIZENERE
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BRERE - KA BRZERENERZHBLED - MNE
% . LEDE=E=IE - ﬁﬁﬁIﬁHqTLLﬁﬁﬂE%%ﬁEWLL
LEDMERBRMERA/N - EHRFH#EXGTELED=FERT
REESE - (BMHERMUIEB AN BEANEENS
Bk - DIEB A REBEZAERN ) R ABERER

BERNWERIEERERE - W ROSAREm ER A ESS -
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%IEHXLT:
17418 (Independent Variable
= 3=Paki:]
B2 52K BEAK-
AR IRENVIERORNE R ERBER
N8

W E RIS E

HE : EEERFHNE 7 ESHNEREEA - PeERN
RERERIE/) - BMAEETAREBRNEWARERE
BEEEYES AR -

RNHE : BEMEHRHFIRENEERS - RMAHEEI
BN\ B Rt R B AE AR AL KRV EBRE -

{18 (Dependent Variable)
FHIAUSE ZLED = #EAYIFE

BERNELRE ETERNEAETISRARENESN - &K
4815 - LED=ENREAR - KRESHENERME
&K -

BEEINE(Power)
BEENMXAMEBERATRA/NEE - AREESEEHH
BEEONKYE AERMEIESEERNERZEED
o HAHE - BEENXRAA - EHEERBERNRED
RERRINEEFTRL  AENEERE -

12 HI %418 (Control Variable)

EX BRI B USRI A EE R

BEEER  SREEEBRANMESEEFEERES - IWERIN
HWEBEBSEMEIR/D - Bt - HOETAHPABRFRINZ
BIREEBEAEE -

=g 2
BEAXNABWWERNE - FMEEEERRVIENE
HZ2HRNAE - BEYRITNZEREE -

BERBEERYEES
HMBRETASNAREBRERIHERESE - ER
ERERFEMRRRKE - N EHMAERBRMNERE R
FRNH  BERBERNSSERY  FEUSHER -

BEENER
A TR EEARIFEH IR - RS URBIERT
ER(MEWSHNE)ZEREE - DB LRE T BERIE

>Z

REAHBE
R - o g

g
A - <BIl=

HEBRARAR/NKE RN SEEROEES RS
AE - KNBNWESKEEEREKR - NHWRRSER
EEBAER - R AR LEB T BRDARARNE
B - BARANRIMINZW R EE - WH REERERS
BEMHISNHEE - EREWT :

3

AIFASR
SIFHINEARRSERE S T EEMNER KLED=RERE

SR | BE | R | LED=E | B2 | W\
(Hz) V) (A) | FERE @®) | (Db) | BE(cm)
90 | 242 | 13 60.36 99.8 10
100 | 249 | 98 20.74 99.8 10
105 | 2.51 | 142 17.36 99.8 10
110 | 25 | 123 18.27 99.8 10
120 | 2.47 | 60 30.13 99.6 10
130 | 241 | 11 78.27 99.7 10

SIHRINERESERE T FEEMERKLED= R E

—o— Current|
—e— Time

160

.
140 4

120 2
. |- 60
100 |
Lso =
80 - F
i F40 &

60
R /. |

.. -
20 e o

T T T T T
90 100 110 120 130
# %I Hz

i /A

I RINEARRIARE S T EEMNERKLEDSRERH

AR | BRE | R | LEDRER | BE | WU
(Hz) V) (A) | FBRE () | (Db) | B(cm)
70 | 239 | 5 109.22 99.8 10
80 | 251 | 140 16.49 99.6 10
90 | 2.53 | 261 10.14 99.8 10
95 2.53 | 249 10.26 99.9 10
100 | 2.52 | 191 12.88 99.6 10
110 | 249 | 9 22.35 99.7 10
120 | 2.46 | 48 33.39 99.8 10




I MNEARRISERE T N EEMET R K LEDSRERE

300 T T T T T T 120

o
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T T T T T T 0
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$H R/ Hz —o— Current

—o—Time

SINMINEARRISERE T T EER TR K LEDZRERE

AR | B | B | LED=#EPN | B2 | WUEE
(Hz) (V) (A) | FE[E @) | (Db) | Bf#(cm)

70 242 | 14 81 99.8 10

80 248 | 85 23.23 99.8 10

90 2.54 | 304 891 99.8 10

100 | 255 | 384 7.08 99.8 10

105 | 2,55 | 383 7.35 99.6 10

110 | 255 | 344 7.68 99.9 10

120 | 254 | 273 10.28 99.6 10

130 | 252 | 181 14.03 99.7 10

SNRINERRSEREET FELEMER R LED=HERE
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T T T T T b T L T
400
L S - 60
s0q | / ~
\ /,/ \\ L 70
300 ‘\ ] .
y e - 60
250 - \ / e
< A\ / \__ - 50
3 200 4 \ / N =
1= v/ N L=
£ 15 VoS L
\ / L 30
1 v/
° A L 20
5 // ) ", —
i o 8 . - 10
T T T T T T T 0
T0 &0 a0 100 10 120 130 )
4 #/Hz —o— Current
o Time

kil

HMERESEWNERREERRESR - E<LEDER
RBEE - EERAKNER(EE) - A0S MU EE U
100-105HzH B S - LEDRB7/WAGE=E - ER
#384uA - BEEBFHEX[VETOHz - LEDFSLIW A =
it EERNERRBL4UA -

10

B - EARANWW S BINNECE - FFRIRAEBRA
NWWINESRE "&ERX, PEENERZBRAR - BIfE
BEERES  BRRARNEENERNEEARTE—E
EARBIKE -

UGS - AEEEMNRY " &EER, H1AF - SITRINE
W105-110HzZ EREEE R AER ~ 6I290-95Hz ~ M
8MYZ100-105Hz - IF 2 BAEMBEERA « WEREBERE
IS - A - RERSANAEREEMAEIESIR
R BRAERSOFRAFELE - INER200Hz - B
EEMRHIRENREBENRENRE -

& 2
én Al

BRERNZWRESEERR - EEERAK

BREEVNRRIE -

HBINE AR S EHNBAR T IFEE (Working Range) #
R BEENRRE - REBESEZETE - ALAZ2RN

EIEREAR -

BEXNNEFEBTRCNRE  BELKA, BSHHEH
R HMEABERASSHNEHRERKR - MEESE
AWBRES - HPANHAB —NEREEETIH - 2K
A HAEREBRENNNRIBBBRENRAIES
£, ERFEFAZLSERNNEAXEZEEINRFVEER
ERIRE ; REIRFRFAE -

BRER
S I
BHE | BB | §R | LED=#EM | AR | W\EE
(Db) V) (UA) | BB () | (Hz) | BE(cm)
>3 8&1])
90 o= | 120 10
>33 8&1])
95 o= | 120 10
>3 8&1])
100.3 | - o= | 120 10
105 2.4 68 16.04 120 10
6RT IR
BE | BB | £R | LED=#ERT | RE | WINEE
(Db) V) (UA) | BR[BE) | (Hz) | Bf(cm)
91.2 | 2.49 88 26.43 90 10
95.1 | 251 | 179 16.34 90 10
100.9 | 253 | 273 10.65 90 10
105.5 | 254 | 270 9.3 90 10
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% 150 4 .\ b ?
B S A A A
4+ B 1dB —0— Current
—&— Time
SO IRIAN
Z£ | B | €% | LED=®Er | 8 | BIIEE
(Db) (V) (UA) | BB () | (Hz) | Bf(cm)
849 | 244 24 64.64 100 10
903 | 241 | 110 23 100 10
958 | 253 | 255 11.33 100 10
1003 | 257 | 492 5.84 100 10
1051 | 261 | 852 3.65 100 10
SNBNEARMNESMREENEMNR%
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4+ 0 1dB

T T
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EHA  AWRBNEBNA/N  REENSRTEIE
1% - LEDMEBRTHE - BEEE/ N ARINERRNZEE
PREENERREBANBFFEERNER/N - FW : 5
NRNELIOSH BU T E2AREGEEBEAEEE AR
LEDZZ ; Mo BN &8N HINEI0 D B E#BEEESE

EREND B - FALST BRIE (—) Ay EE ENWmEEE
FrEAERMLED=ERERRE - ,%:nt%ﬁﬂ—l:

RIS —ARET
EEXER 12-146uUA 237uA
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AENERTEHMIARER

- BRREE S REARH
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I
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*FHJ‘ELXJ:Z*% PR AERLE M \HQEBE%JHQE

TEE - MEREBEEINR  MAERBRIRIED - R

1Fﬁ%ﬁﬁ$€£“ﬂ‘é’f%ﬁ’]§%&*ﬁ" BRSHREE - M

Tﬁnfﬁﬂ%%ﬂﬂﬂ)\ﬁ’]iﬂgi@ﬂﬂ VA o5 B = I Bt 9 75 =B TR
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i Bk 75 TR B B R
HoFIc AL B 5 SR B B RS - FofPI &= S B E MV R Ay U
B BHEEREREESISEWNEE
E - FrEBRVEBEEIE ¢

T 1] L2 25 IR0 1\ I B

A AER

L 25 1 B4 BB L ) P 2 A O BB LA R
QEELEDSEERM (5%

EHRAY

— {IE] W2 5 IR0 I\ I B

MW\ | EE | B | LEDRE | 8k | BE | BN
B | (V) | (UA) | PIERME | (Hz) | (dB) | EB&EE
) (cm)
1 254 237 11.79 100 | 103 /
2 | 258 482 6.37 100 | 103 /
3 26 | 695 4.38 100 | 103 /
4 | 258 | 632 542 100 | 103 /
WO IR0\ B4 (M Bk ) FR E £ RV BRI R
BEBELEDSRERE (E—EX)
—o— Current
—e— Time
?; 400 - . ES
TR\g &/ E
WL IR 0N B4 =8 (ML Bk ) FR = E RV BRI R
BEBELEDRRISE (RI%IRE)
W\ | BEE | ERX | LED=HE | 28R | B= | RN
2B | (V) | (UA) | FiRSERE | (Hz) | (dB) | tEEE
) (cm)
12- 99-
1 247 146 76.74 100 103 /
36- 99-
2 247 179 39 100 103 /
100- 99-
3 247 210 30 100 103 /
80- 99-
4 247 375 36 100 103 /
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SR
WERNUE =E—HE0lkER  REENEXRE
g -

E3E
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B00] 73 B I IR K% B2 i ] 2 ) B e S

ff
FMPENSNBEPRAER—EUEEEEE R
2 ERERED  HWERELNRSRENENG - &
BRUEBAFESE  HPEZEZAETAGRERAERERE
e
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BERREBEENREFAERS  BHERBNESIREMER
sHNBENEDA -

HMERAEU=ZERTWHN I EFHREZE - SERNR
BEA R EINE —E ErEEE F(80-150HZ) 34 E -
BERWIINRIIRS - MR EEMRTRIMINESIAR
NEBEEEREENEE -

AYHEBEBEENLERERE - RMESE LM EHE -
plgn - e - ERKEREK  ELEEESREHEEE
ENERMERE - JEHLERNEED -

BifiA |

HMEIREIFEEARARNSET - IWERINEREE SR
BEE - FTEENSERE) - BAEHEFLEHNXXRER
% DARERABERRE - REREEESEULIRENE
FE(sound pressure level)siE & & F (sound inten-
sity level) - MERIBAGIEIEARIELL - MR MR B4R
BEE(sound pressure level) R (B1H BE LRER
&) - BEHBEZ®E (sound intensity level)si 2R %BEE
BNAEMAAERENTZE - BERERMEE - =
S{AREEEEERER -
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2. BERK RWNWEBENRAK - HEPRENT
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=
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i E S
EEEARPRBE TRAS BN BRI
EXRRMIME  AINEE  DHHE  BE  ERET
fF - EAI—MEBEHBREERAHRAT - BEA LS
SEHER - 19 - REENBERTEE— ORI
BA - BAAHPRMEASARIES - RBE - BET
BRD MR - MEEAAFETLED « RARIER
FEHEBANERS  ERBRBHNBRRBME - K
WSR - REMIESERMBREN - BAERIRADE
HI75% -

ERZELL[E) 2R

HBESERNRET2ER - ABRMSRBEBEMAE
[BE  BREPOERES - oT2ERMRIRFAREAVE
BENELLEDRENRE - mBSERAFHEFEE
5 - EEAEAEERTEMZRMEER  BeERVEE
EENER - RERE - RESRWAH P ESBHWAE
NWREBESAEEBINERIE - 15 - BEIFKEERS
WEFET URGEE  AENEREN TS -

HRESHENTEZERS - HEEHEN %GR - LED
BRERBERIEN - SHRM—ERIHE - BR - HME
BARKER - SIMANREZERES - B0 HEESLEDR
g BXFAENEANERSEREE - KBHMALE
ESERMBAEN - AR RET - REBEL[
EEBERLAROR -

KRPEAE—K  BHMSHENSABNESRENE
B EREOEIERLE  HAR—BER - MBS
Ehap i

BRERBHPRERTHREERREAEHIITRES
EEREIEEER - HEERNGDATAES - EUER
HIRABETE LR AR ENAFRNEIE - 1o - RSBE
HEZIRMMN 2 BRIER - ERBESSUEENFAIFL
AE  WREMEDR  UEIREARERNISEN -
REZREFS—ERNER - tMENH PSR TNE
NOHER - BRPAIEERMABIE -

SEER

MEMRUSUBERTZS. EHE). PERE 5 49 EP/)
BRNEBREE 2015F11H8H #MHE BE#SE: http//
activity.ntsec.gov.tw/activity/race-1/49/pdf/030803.
pdf

==, (2011F06H20H). B8N =8%F —Z&%F -
Zi - Bm. 20165F3830H B BEI&aEmE S
MIB%:  http://www.phy.ntnu.edu.tw/demolab/html.
php?html=modules/sound/section2

BT #m. (BHHR). 201511881 #EiNE ZE:mMR
H: http://www.eyebook.com.tw/books/0IE32/0I1E32-

CAT.pdf
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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. 8x1.5Vsolar panels
2. Voltage meter
3. Wires

4. 3Vlight 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

N el vl 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:

HKIA Glass Roof

HK Intemational Airport

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

The roof of HKIA

>olar pane's HKIA glass roof

The following picture shows the model of the airport:

gl
“. I

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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a 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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