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NGHIEN CU'U, THIET KE, CHE TAO HE THONG CHIEU SANG
TU DONG KET HOP SU DUNG NANG LUONG MAT TROI

RESEARCH, DESIGN, CREATE AUTOMATIC LIGHTING SYSTEM WITH USE OF SOLAR ENEGRY

Nguyén Tién Phuong’, Nguyén Xuan Hoang', Hoang Quéc Anh’,

TOM TAT

Tir xva t6i nay, anh séng dong mot vai tro quan trong trong doi song ciing
nhu trong san xudt cda con ngudi. Cling véi su phat trién cta khoa hoc cong nghé
chiing ta da tu dong hda dugc cac thiét bi va may mdc. Nghién ctu tién hanh lap
rap va thiét ké hé thong chiéu sang tu dong véi muc dich gitp cho viéc chiéu
sang mdt khu vuc trg nén tién lgi hon. Hé thdng nay c6 muc dich lam cho bong
den ty dong sang han ché sy tac dong clia con ngudi. Ngoai ra, thay vi sif dung
nang lugng dién nhu truyén thong hé thong dugc cung cap dién tif nguén nang
[ugng mat troi nham tich kiém vé mat tai chinh, t6i wu héa ngudn nang lugng va
gop phan han ché tac hai cia viéc san xuat dién tif nhiing loai hinh san xuat khac
nhu nhiét dién va thly dién. Thiét bi dugc ché tao thanh cong vdi su ho trg ti
phan mém SolidWorks, Proteus, Arduino. . . gitip chiing ta hiéu r hon vé nquyén
Iy hoat dong cta mdy.

Tir khéa: Nghién ciiu, Idp rdp, thiét ké, tu dong, chiéu sdng, ndng lugng
mat troi.

ABSTRACT

From time immemorial, light plays an important role in human life as well
as in production. Along with the development of science and technology, we
have automated equipment and machines. The topic is to research, assemble
and design an automatic lighting system with the aim of making lighting an area
more convenient. This system has the purpose of making the light bulbs
automatically turn on, limiting human impact. In addition, instead of using
electrical energy as traditional, the system is powered by solar energy in order to
save finance, optimize energy sources and contribute to limiting harmful effects
of production. electricity from other types of production such as thermal power
and hydroelectricity. The device was built successfully with the support from
SolidWorks, Proteus, Arduino software... Helps us better understand the
operating principle of the machine.
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1. GIGI THIEU

Ngay nay chiing ta dang séng trong moét xa hoi hién dai,
déng nghia véi viéc di lén cta cac thiét bi, may moc. Néu
ngay trudc la cac thiét bi, may méc do con ngudi diéu khién
thi v&i thai dai bay gid, ching ta dang tling budc di 1én tién
dan dén nhing tht théng minh hon, hitu dung hon [1-4]
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vao thai dai nhu cau clia con ngudi cling tang cao, ho ciing
mong muén cudc séng ctia minh dugc cai thién.

Nghién ctru hé théng chiéu sdng tu dong néu co thé
dem ra st dung réng rai thi sé mang lai nhiéu lgi ich cho
céng dong va xa hoi. Hé théng chiéu sang tu dong xoay
quanh cac nguyén ly hoat déng clia cdm bién Pir hay con
goi 1a cdm bién tia hdng ngoai dugc phat ra tir co thé con
ngudi hodc tir cdc nguén nong khac, khi c6 mot nguén
néong di qua khu vuc nhan dién tin hiéu cla né, qua dé
béng dén sé tu dong chiéu sang ma khong can con ngudi
diéu khién va né hoan toan hoat déng nhd nang lugng
dién. Nang lugng dién dugc phat minh tu rat lau vé trudc
do k¥ su, nha vat ly ngudi My la Nikola Tesla tim ra. Téi nay,
nang lugng dién la mot loai nang lugng khéng thé thiéu
trong cudc séng cllia mdi con ngudi séng trén trai dat. N6
dung dé “nudi” cac thiét bi dién phuc vu cho nhu cau cla
con ngudi, vi du nhu dung ning luong dién dé chiéu sang,
tudi cay, chay cac déng ca dién.

2. MO HINH VA PHUONG PHAP NGHIEN CUU
2.1. M6 hinh nghién citu

M6 hinh nghién ctiu hé théng bao gém cac thanh phan
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Hinh 1. Mé hinh hé théng

Thau kinh Fresnel la mot loai thiu kinh c6 bé mat ghép
lai tir cac phan ctia méat cau, lam giam d6 day ca thau kinh
va do dé gidm trong lugng, va dé tiéu hao anh sang do su
hap thu cta thay tinh lam kinh. Phan loai va tap trung va
cho phép céc tin hiéu hong ngoai di vao cam bién. Cam
bién Pir gdm ba chan: GND va VCC dé cung cap ngudn cho
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CONG NGHE

module va dau ra OUT. Hai bién tr& c6 thé diéu chinh d6
nhay va thoi gian duy tri & muc cao. Hai bd chon ché d6
kich hoat: kich hoat khéng thé 13p lai va kich hoat 13p lai.
Ché do6 kich hoat lap lai dién ap ra V_out tu dong gil
nguyén cho dén khi khéng con chuyén déng, ché dé kich
hoat khéng thé 1ap lai tu dong chuyén vé 0 khi hét thai
gian tré.

Cam bién anh sang dugc lam ti vat liéu ban dan tiép
xtc nhu cadmium sulphide (Cds) lam thay d6i dién tré tu
vai nghin Ohms trong bong t6i thanh chi vai tram Ohms khi
anh sang rai vao no6 bang céach tao ra cédp electron-16 trong
vat liéu. Ngoai ra trén cdm bién anh sang con dugc lap
thém mot thiét bi triét ap dé diéu chinh d6 nhay.

Cau tao cua relay otop phan cap nguén va cap tin hiéu:
3 chan DC+, DC-, IN. Phan dau ndi véi thiét bi: 3 chan NC,
COM, NO. Chan NC néi vs chan COM ti€p diém thudng
déng, COM ndi v6i NO tao thanh ti€p diém thudng mé.
Thanh jum: dau H (Tin hiéu High) dau L (tin hiéu Low).

Arduino nano cé kich thuéc vé6 cung nhé (1,85cm x
4,3cm). Arduino nano gém phan ciing gém board mach ma
nguén md (thudng goi la vi diéu khién): c6 thé lap trinh.
Cac phan mém hé trg phat trién tich hgp IDE (Integrated
Development Environment) dung dé soan thao, bién dich
code va nap chuong trinh cho board.

Bo diéu khién sac nang lugng mat trdi gém c6 6 chan
két noi: 2 chan két n6i véi tdm nang lugng mat trdi, 2 chan
két nGi véi pin du trl, 2 chan két néi véi dau ra nudi tai.

Pin du trir tich trit ndng lugng mat trsi dé cung cap cho
hé théng. Théng s6 ki thuat cha pin du tri. Loai pin st
dung trong dé tai Pin Lithium 32650: Dién ap: 3,2V, Dung
lugng: 5700 - 6000mMAH, Kich thudc: 32 x 70mm.

Cong tac 3 cuc hay con goi la céng téc hai chiéu. Cau
tao gdbm mot cuc chinh va hai cuc chuyén néi. Thudng
dung dé chuyén Iap dat hai diém bat tit cho mot thiét bi
hay con dé chuyén cuc néi.

Mach gidm ap XL4015 DC-DC4-38V 5A giup giam dién
ap tU 12V xuéng 5V dé€ mach hoat dong tét hon.

Mach bao vé can bang dién ap cho pin. D4i vdi loai pin
Pin Lithium 32650 tuy c6 nhimng uu diém vé gia thanh, dé
ti€p can, chat lugng tét va néi trd nhé nhung lai rat dé
héng khi dong sac vugt ngudng lam cho pin hoan toan
khong thé phuc héi. Vi vay, dé€ gidi quyét van dé trén, s
dung thém mot mach bao vé pin can bang dién ap cho pin.

Con lai la phan bén ngoai hé théng gém c6 tdm nang
lugng mat trdi, bong dén, day dan, hop dién, pin ndng
lugng mat traoi.

2.2. Phuong phap nghién ciu

Nghién ctu s&f dung phuang phép va cong cu thuc hién
nhu:

- Ap dung nguyén ly hoat dong ctia cdm bién tia héng
ngoai do 1a khi c6 mét nguén nhiét tir 35°C sé phat ra budc
song héng ngoai trong ving cdm bién nhan dugc tin hiéu
[10-12].
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- Phan mém mo phéng proteus dé xay dung, mé hinh
héa va két nGi hé théng hé thong

- Phan mém arduino dé thuc hién viéc viét va bién dich
code cho hé théng.

- St dung céc co sé ly thuyét, nguyén ly vé cac cdm
bi€én, mach dién da dugc hoc trong khung chuong trinh dé
thié€t k&€ mach dién cta hé théng.

- Thit nghiém thuc té€ nhiéu lan dé thong ké lai cac s6
liéu va chinh st lai sau cho hgp ly.

- St dung phan mém Solidworks dé thiét ké hop dién

- Ché tao thi cdng khung co khi bdang nhya.
3. KET QUA VA THAO LUAN
3.1. Chuan bi trugc khi thi nghiém

Bong deén led 12V, thiét bi da ché tao, pin nang lugng
mat tr&i, nguén dién, doi tugng thir nghiém (con nguai)

Hinh 2. Cac thiét bi khi da dugc Iap rdp, ché tao
3.2. Tién hanh thuc hién thi nghiém

Khi chua c6 su chuyén ddng cla ngudn sang trong
vling cdm bién thi dén chua bat. Sau dé khi treo cam bién
cach mat dat 2m thi pham vi cGia cdm bién sé c6 vung quét
hinh nén véi dudng kinh 2,38m, néu ta van con chuyén
dbng trong vung quét thi dén sang lién tuc.

Hinh 3. Thuc nghiém khi ddi tugng khong trong viing quét

Néu khong cé déi tugng trong ving cdm bién bdng dén
sé tiép tuc sang cho dén khi hét thai gian tré da dugc cai
dat trudc do.
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Hinh 4. Thuc nghiém khong o ddi tugng trong viing quét

Khi hét thai gian tré néu déi tugng di ra khéi ving quét
trong khoang thai gian ngan bong dén sé tu dong tat cho
t&i khi c6 nguédn sang di vao viing cam bién.

Hinh 4. Thuc nghiém ¢4 d6i tugng trong viing quét

Thong qua qué trinh thuc nghiém va ché tao thiét bi
viéc nghién ctu da dat dugc nhiing két qua nhat dinh. B
thiét bi hoat déng dung véi yéu cau lam viéc, lua chon va
st dung cac loai cdm bién phu hgp.

4. KET LUAN

Bai bdo da gép phan nghién ctiu, ché tao thanh céng bd
thiét bi, tao co hdi tng dung kién thic vao thuc t& Ung
dung c6ng nghé nang lugng mat troi vao hé théng nhat la
trong giai doan phat trién cdng nghé nang lugng dién sach
& nudc ta hién nay.
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