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NGHIEN CU'U THIET KE MAY VOT RAC TREN BE MAT A0 HO
SU' DUNG NANG LUGNG MAT TROI

RESEARCHING AND DESIGNING GARBAGE COLLECTOR ON WATER USING SOLAR ENERGY

TOM TAT

Bai bao trinh bay két qua nghién c(fu va thiét ké mdy vét rac trén bo mat
a0 ho skt dung nang lugng mat trdi. My ¢ thé vét rac c6 kich thudc vira va
nho trén bé mat ao ho. St dung nang lugng mat troi qua cac b nguon
chuyén d6i dé sac nguon nudi méy. €6 tich hop camera d€ quan sét lugng rac
trén dién thoai di dong. Diéu khién thong qua dién thoai di dong nha phan
mém Blynk.

Tirkhda: Mdy vét rdc; nding lugng mdt tror; 6 nhiém nudc.

ABSTRACT

The article presents the process of researching and designing garbage
collector on water using solar energy. It can scoop up small and medium-
sized trash on the pond surface. Use solar energy through the adapter to
charge the power of the machine. Integrated camera to observe the amount
of garbage on mobile phones. Control via mobile phone by Blynk software.

Keywords: Garbage collector; solar energy; water pollution.
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1. GIGI THIEU

Hién nay, thuc trang hé thong ao, hé bi 6 nhiém, chat
lugng nguén nudc bi suy gidam & muc bao dong phan Ién
do phai ti€p nhan lugng chat thai chua qua xt ly. Theo
danh gia ctia Bo Tai nguyén va Moi trudng lugng chat thai
nhua va tui nilon & Viét Nam hién van & muc rat cao, chiém
khodng 8 - 12% trong chat thai ran sinh hoat. Day la mét
"ganh nang" cho moi trudng. Viéc thu gom rac & trén mat
nuGc can phai cé nhiing cong cu hé trg hodc phai chéo
thuyén dé vét rac, diéu nay t6n nhiéu thdi gian va cong suc
hon nhiéu. Véi Igi thé 1a mét trong nhiing nuéc nam trong
gidi phan bé danh ndng mat trgi nhi€u nhat trong ndm trén
ban d6 blic xa mat troi clia thé gidi, s6 gio ndng trung binh
dat 1400 - 3000h, s dung nang lugng mat troi nhu mot
nguén nang lugng tai chd dé thay thé cho cac dang nang
lugng truyén théng, mang y nghia I6n véi doi séng xa hoi.
Y tudng vé mot thiét bi cé khad ndng thu don rac trén mét
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ao ho cé st dung ndng lugng mat tr&i mang y nghia thuc
tién cao trong viéc bao vé moi trudng hién nay.
2.NOI DUNG NGHIEN CUU

So d6 khoi ctia hé théng nhu hinh 1.
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Hinh 1. So d6 khi hé thong

- Hé truyén dong cho béang tai cudn rac st dung day
xich. Day xich c6 thé lam viéc khi qua tai dot ngot, hiéu suat
truyén tai cao hon, khong cé hién tugng trugt khi truyén
dong. Khong yéu cau phai cang xich, luc tac dung lén truc
va 6 nhé. Kich thuéc b truyén dong nhé hon so véi bang
day cu roa, néu xét cling s6 vong quay va cung céng suat.

- Khéi nguén: Hé thong st dung Pin Lipo, c6 kich thudc
nho va trong lugng nhe, dung lugng cao, dong xa manh,
dap ung t6t cho moi thiét bi.

- Mach sac va cdc module chuyén déi dién ap

+ Mach sac can bang va bao vé pin Lipo 3S 25A

Mach sac bao vé pin 3 cell ngi tiép 25A dugc st dung dé
sac 3 cell pin Lipo 3,7V mac ndi ti€p. Mach c6 tinh nang sac
riéng ré cho tung cell, tu dong ngat khi day, bao vé chap
nguén, qua ap va dudi ap.

+ Module ha ap Buck DC-DC LM2596HVS IN 5-60V 3A
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Module Ha Ap Buck DC-DC LM2596HVS IN 5-60V 3A
dugc dung dé giam dién ap dau vao st dung trong cac

mach chuyén déi nguén DC-DC.
+ Mach cau H 30A 2 kénh

V@i viéc st dung mach cau déi, c6 thé diéu chinh téc
dd hai déng co DC cling lic va céng sudt st dung cao.
Mach s dung céch ly quang, ddm bao tuong thich dién tu

cla thiét bi.
- Khéi déng co
+Dong co gidm toc 12V - 50W

Doéng co gidm téc cé cau tao bang kim loai, d6 bén va
su 8n dinh cao. Momen déng co I3n, véi téc d6 quay cham
thich hgp lam déng co kéo bang tai, phu hop véi yéu cau

truyén dong.
+ Doéng co Planet

Pong co DC Servo gidm to6c hanh tinh Planet la loai
déng co dung trong cac Robot ¢ 16n can luc kéo, d6 bén
va dé én dinh cao, vdi luc kéo manh, mé men Ién, encoder
quang HEDS-9731 véi d6 phan gidi dia encoder lén dén
500CPR (500 xung 1 vong chua qua giam toc) 2 kénh A-B,
dong co Planetary GP36 la nguyén liéu thich hgp cho cac
thiét ké robot can d6 bén, d6 6n dinh va dé chinh xéc cao.

- Khéi xt ly qua Internet

St dung NodeMCU v1.0 - CH340 chuyén dung cho cac
ing dung can két ndi, thu thap di liéu va diéu khién qua

song Wifi, dac biét la cac Ung dung lién quan dén loT.
- Pin ndng lugng mat trai

Bién d6i quang nang hap thu ti mat troi dé bién thanh
dién nang dap (ng tiéu chudn chat lugng nghiém ngat cta
IEC, UL, CE, TUV, ETL, PV Cycle, MCS, BBA, Safety class. Tudi
tho tdm pin nang lugng mat trai Solarcity (Solar panels) tu

30 dén 50 nam.
- Camera khong day Yoosee

C6 d6 phan giai 2.0 Megapixel 1080P va t6c d6 video 25
FPS hodc 30 FPS. Theo déi lugng rac vét dugc va hién thi vé

man hinh dién thoai clia ngudi diéu khién.
3. XAY DUNG MO HINH THU'C NGHIEM

3.1. Thiét ké mach mé& réng cho khéi xtt li qua Internet
véi Kit RF thu phat Wifi ESP8266 NodeMCU - ESP8266

ESP12E CH340

Mach mé& réng bao gém 3 khéi chinh la khéi nguén dau

vao, khai xt li (Module ESP 8266) va khéi header dau ra.

Kh&i nguén dau vao sé c6 chuc nang chuyén déi dién
ap dau vao (7V-9V) thanh dién ap 5V cap cho khéi xu li
(Module ESP 8266) théng qua IC nguén Lm7805, khéi
ngudn cé céng tac dé co thé ngdt ngudn hodc cap nguédn
vao khoi xr li mot cach dé dang, ngoai ra mach con cé
diode bao vé chéng cap ngugc dién ap dau vao, cac tu dién
c6 chic néng loc nguén va loc nhiéu, & dau ra dugc tich

hgp 1 led bao nguén.

Khoi xtr ly (Module ESP 8266) sé x( li cac tin hiéu theo
chuang trinh @& 1ap trinh sdn va dua cac tin hiéu diéu khién

ra dén khoi header dau ra.
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Khéi header dau ra gidp cho viéc két néi giltta khoi xu ly
va khéi mach cau H dugc thuc hién mét cach dé dang hon.

ESPRIEG NodeMCU_V3(CHI40]

Hinh 2. Mach mé rong khéi x( Iy qua Internet

Hinh 3 m6 phong 3D clia mach ma réng khéi xur ly qua
Internet.
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khai xtt Iy qua Internet thuc té

Hinh 4. Mach mé rong
Mach dugc thiét ké nhé gon, gitip két nGi phan xi ly trung
tam vai khéi cong suat mot cach dé dang tién Igi han.
Hinh 4 la hinh anh mach thuc té dugc ché tao.
3.2. Thuat toan diéu khién
St dung Joystick d€ diéu khién hai dong co Planet, 1
nut an dé bat tit bang tai véi téc do dinh trudc.
- TOc d6 tién va IUi lay tu gia tri truc Y
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- T6c dé quay trai, phai phu thudc vao truc X - Khéi truyén déng bang tai (hinh 8).

o Néu quay trai téc dé dong ca phai + X, téc do dong co
trai- X

o Né&u qua phai t6c d6 déng co trai + X, téc dé déng co
phai - X
3.3. Xay dung khung may

Khung may c6 chiéu dai Tm, chiéu rong 0,7m (hinh 5).

Hinh 8. Khdi truyén ddng bang tai
3.5. M6 hinh hoan chinh
M6 hinh thiét bi ché tao hoan chinh nhu hinh 9 va thi

Hinh 5. Khung mdy mé hinh

3.4. Cac b6 phan khac
- Dau néi khéi mach va khéi diéu khién (hinh 6).

Hinh 6. Kh&i mach va khéi diéu khién

- Khéi truyén dong st dung canh quat va dong ca (hinh 7).

Hinh 10. Th& nghiém mé hinh dudi nudc

3.6. K&t qua nghién ciu

- D6 ndi: M6 hinh dat d6 ndi can thiét, tuy nhién chua dat
su can bang & hai bén nén phai sir dung thém déi trong.

- Téc d6 di chuyén:

o T8¢ dd di chuyén bi anh hudng béi quat nudc, canh
: quat chua dud I6n dé tao luc ddy manh nén mé hinh c6 téc
Hinh 7. Khéi truyén dong canh quat va dong co dé con tuong d6i cham.
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oKhi di chuyén tién va lui t6c d6 dat 0,5m/s, khi di
chuyén tién két hap cuing bang tai, téc dé gidm xuéng con
0,3m/s do bang tai ddy nuéc ngugc véi hudng di chuyén
ctia mé hinh can trg chuyén dong.

- Téc d6 bang truyén: On dinh & 30 vong/ phuit.

- Thai gian hoat dong lién tuc:

oKhi c6 anh néng: 30 phut

o Khi khéng c6 nang: 20 phuat

- Thai gian sac pin Lipo 5200mAH khi & trén can:

oTam Pin nang lugng mat tr&i 10W: 10h

oTam Pin nang lugng mat tr&i 150W: 50 phut
4, KET LUAN

Nhom nghién ctu da ché tao thanh cong mé hinh may
VGt rac trén ao hé sir dung nang lugng mat troi. K&t qua thu
dugc nhu sau:

- M hinh khéng qua 16n, du dé nghién clu vé co ché
hoat déng cla thiét bi, mang tinh dinh huéng cao cho céac
san pham sau nay.

- Mé hinh hoat déng 8n dinh, van hanh dung nguyén ly
ban dau dé ra.

- Viéc ing dung nguén nang lugng mat trsi giam chi
phi nguodn cép, tién dung, mang tinh hiéu qua cao, vura tiét
kiém nang lugng, vira bdo vé moi trudng.

- Co y nghia vé quan ly lugng rac khi giam sat dugc
bdng hé thdng camera, c6 thé quan sat dugc qua trinh van
hanh cia hé théng rac trong may dé di€u chinh hé théng
cho phu hagp.

Tuy nhién, mé hinh van con moét s6 han ché nhu sau:

- Cudng do anh sang clla mat troi 1a khong lién tuc,
dién ap cap tu Pin cling cé thé bi &nh hudng dén hoat déng
clia mach.

- Viéc duy tri diéu khién ciing c6 thé bi gian doan béi
cac yéu t6 lam nhiéu, dan dén hé théng hoat dong khéng
6n dinh.
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