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TOM TAT

Bai bado nay trmh bay viéc thlet ké va thi cong mé hinh bom niéc sir dung pin nang luong
phuc vu cho doi séng san xudt, sinh hoat cho nguoi din néng thén ¢ Pong bang séng Ciru
Long. Nguweoi sir dung van hanh & hai ché d¢ bom 1 c6 hen thoi gian va khéng c6 hen thoi gian.
Tdc gia svr dung vi diéu khién PICI8F4550-40 ciia hdang microchip dé doc dong dién dau vao
tir cam bién dong ACS756-50 va dién dp dau vao, dién dp dau ra tir cau phan dp, doc nhiét do
cua pin tir cam bién nhiét dp LM35, diéu khién tan sé dong mo mach kich MOSFET cua mach
cong sudt, diéu khién dong mo cdc Relay, tinh todn hién thi dién dp, cong sudt cia pin, nhiét dd,
thoi gian bom 1én hinh LCD. Ngodi ra mach con ¢6 cdc tu va IC 6n dp nguon 7812 ding dé on
dinh dién ap nguén va cdc tu dung dé bi sut dp giup cho mach hoat dong on dinh.

Két qua thwee nghiém cho thay mé hinh hoat déng khd on dinh va dat yéu cau dé ra. Dién dp
dau vao ciia mach tir pin ndng lrong mat troi thay doi lién tuc tir 14V dén 18V, dién dp nay phuc
thudc vao cuong do bikc xa ctia dnh ndng mdt troi chiéu xuong dién tich cua pin nhung dién ap
dau ra ciia mach cdp cho tdi dao dong nhé tie 24V dén 26V, Bang két qua thiec nghiém cho thay,
dién ap déu ra khoi mach nap cho dc qui on dinh hon so véi dién ap cd'p cho bom hoat dong do
cong sudt cia pin I6n hon cia binh de qui. Pién dp tir dc qui cap cho bom qua Relay giam theo
thoi gian bom tir 24V dén 22V thi dieng bom.

Tir khéa: M6 hinh bom nuGe sir dung pin nang heong mdt troi. Mach diéu khién bom nudc.

ABSTRACT

The key content of this paper is about the design of water pumping model using PV solar
cells to serve for production, irrigation and everyday living for rural residents in Mekong Del-
ta. This system can be used in dual-mode operation, with and without timer. The authors have
used microcontroller PIC18F4550-40 to read the input current flow from ACS756-50 sensor,
and the input, output voltage from the potentiometer, the temperature of the battery from LM35
sensor to control all Commutation frequency of the MOSFET power circuit, closing/opening of
the Relay. Voltage, battery capacity, temperature, time diaphragm are calculated and displayed
on the LCD. Besides, the circuits also have capacitors and IC 7812 voltage regulator which
are used for stablizing the voltage source, and the other capacitors are used to compensate for
voltage drops in order to make the circuit stable.

Experimental results show that the model works quite stably and effectively. The input volta-
ge of solar panels is changing continuously from 14V to 18V dependent on the radiation intensi-
ty of sun which shines down the PV. However, the output voltage has not changed dramatically
from 24V to 26V. With the experiments, it can be seen the output voltage of the circuit which
charges the battery is more stable than that of the pump since the model power is more than
the battery power capacity. If the voltage from the battery which supplies to pump decreases
through RELAY from 24V to 22V, it will stop working.

Keywords: Solar-powered water pumping model; water pumping controlling circuit.
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1. GIOT THIEU

Cung v6i su phéat trién manh vé cong
nghiép, sy ting truéng manh vé kinh té kéo
theo nhu ciu st dung nang lugng dién ¢ Viét
Nam ting 1én kha nhanh. Hién nay céc ngudn
nang luong hda thach hién dang khai thac nhu
dau mo, khi d6t, khi thién nhién, than da, ngay
cang can kiét[1]. Dé tim ra ngudn ning luong
thay thé trong twong lai cdc nha khoa hoc s&
tang cuong khai thic cdc ngudn ning lugng
sach, ¢ tiém nang lon va ddi dao trong tu
nhién nhu nang lugng mat troi, nang lugng
gi6, ning lugng nudc bién, khi ddt biogas[2].
Ning lwong mit trdi dang ngdy cang phd bién
vi chiing ¢6 nhiéu wu diém cho phwong phap
phat dién. Nang lugng mait troi 14 nang lugng
duoc tao ra tir anh sang mat troi, nguén nang
lwong nay ¢6 thé du va gan nhu vo tan doi véi
nhu cau ciia con ngudi, khong giy ra 6 nhiém
moi truong, an toan cho nguoi st dung[3].

Vi tri dia 1y cia Viét Nam nam gén duong

2. THIET KE MO HINH
2.1 So do két cau ciia md hinh
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xich dao, tinh tir vi d6 23°23°Béc dén 827’
Béc, nén Viét Nam niam trong khu vuc co
cuong do burc xa mat troi tuong ddi cao lam
cho Viét Nam c6 dugc ngudn ning lugng mat
tro1 vo cung 16n[4]. Theo cac nha nghién ctru
trén thé gidi thi s6 gid nang trung binh & Viét
Nam trong mot ngay khoang 6-8gid, ning
trong ndm & phia Bic 1a 1600 gid va & mién
Nam 1a 2600 gio[6]. Cuong do buc xa mat
troi trung binh mdi ngay trong nim & phia bac
la 3,69 kwh/m? va phia Nam la 5,9 kwh/m?
nang luong blrc xa mat troi trung binh dat 4
dén Skwh/m2mdi ngay. Tir 2m? dién tich dién
mat troi tuong tng voi 300Wh, mdi thang thu
duogc nang lugng dién khoang 60 kwh tir anh
ning mat troi[5].

Su ra doi ctia viée “Thiét ké ché tao mé hinh
bom nwdc sir dung pin nang lrgng mat troi”.
phuc vu cho doi sdng con san xudt, sinh hoat ciia
nguoi dan nong thon, nhitng noi khong co dién
ludi québc gia chinH 1a diém méi cua dé tai.

PIN NANG BUQGNG MAT TROI \

Hinh 1: M6 hinh hinh bom nudc swr dung pin nang lwong mdt troi.
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Mo hinh dugc thiét ké véi géc xoay 50
d6 bang co khi dé d6n 4nh ning ctia Mat troi
vao budi sang va budi chiéu. Chidu dai cua
mo hinh 13 100cm. Chiéu rong cua mo hinh
50cm. Chiéu cao cta md hinh thay d6i tuy
theo sy diéu chinh ctia ngudi st dung, néu 1a

budi sang dén anh nang tir huéng dong thi
chiéu cao ctia mat trude 1a 80cm va chiéu
cao cua mat sau 1a 100cm. Budi chiéu
d6n anh niang tir hudng tiy & mit trude co
chiéu cao 1a 100cm, mit sau ¢6 chiéu cao
120cm.

2.2 So' d0 nguyén ly 1am viéc ciia md hinh.

PIN NANG LUGNG MAT TROI

;

MACH TANG AP BOOST (24)
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Hinh 2: So do nguyén Iy bom nwée sir dung pin ndng hrong mdt troi.

< M6 hinh hoat d¢ng ¢ hai ché d) bom:

Ché dp mét I bom khong hen thoi gian:
Muédn bom hoat dong ¢ ché do nay nguoi van
hanh phai nhan nit bom (PUMP) va giit trong
thoi gian 3 giay.

Ché @5 hai la bom cé déu chinh thoi gian
bom theo su diéu chinh cia nguoi van hanh:
Mudn bom hoat dong & ché do nay ngudi van
hanh phai nhin nit bom (PUMP) va khong
gilt Gt nhan. Ngudi van hanh s& thuc hién
hen thoi gian bom bang cach nhan tiép nat
tang (UP) dé tiang thoi gian bom hodc nut
giam (DOWN) dé giam thoi gian bom, néu
khong bom s€ bom trong vong 5 phtt thi dirng
lai do chuong trinh da I4p trinh, m&i lan nhan
nut ting (UP) hoat giam (DOWN) thoi gian
bom 1a 5 phut. Va thoi gian hen gioi t6i da la
90 phut do ngudi ldp trinh quyét dinh.

« Cac trwong hgp hoat dong ciia mo

hinh nhu sau:

Trdi ning manh cong suét pin ning lugng
troi du 16n (nghia 1a bom hoat dong bang nang
lugng mat troi dién ap I6n hon 10V) di qua

mach tang 4ap, cung cdp dién tryc tiép vio
dong co dién mot chiéu 24V, khoéng nap dién
cho ic quy.

Troi ning yéu cong suit pin ning luong
nho (nghia 1a bom hoat dong bing ning luong
mit trdi dién 4p nho hon 10V) khong du cip
dién truc tiép vao dong co dién mot chidu 24V
hoat dong. Luc nay dc qui cung cap dién cho
dong co hoat dong qua Relay.

Troi ndng manh cong suit pin ning lugng
troi 1n di qua mach ting ap nap dién cho 4c
qui 24V, khi ic qui hét dién va bom khéng
hoat dong.

Troi hét nang, dién 4p cuia ac qui qua Re-
lay cap dién cho dong co dién mdt chiéu hoat
dong néu ac qui du dién.

2.3 Tinh hé théng pin ning lwong mat troi

stt dung cho m6 hinh [8]

Chon tai 1& mot motor bom mdt chiéu cé
dién ap 24V, dong dién 3.3A c6 cong suit
80W st dung khoang 6 gid trén ngay. Do sd
thoi gian ning trong ngay & Pong bing song
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Cuu Long khodng 6 gio va do buc xa nang

lwong mat troi khoang 1a 5 kwh/m?/ngay. Tén

hao trong hé théng pin nang lugng mat troi 1a

1.3. Chon pin ndng lugng mat trdi ban tai thi

truong Thanh Phd HO Chi Minh c6 thong sb

ky thuat: Pmax = 70Wp, Vmp = 18V, Imp =
3.89A, Voc =21.69A, Isc =4.24A.

% Xac dinh tong lugng dién tiéu thu mdi ngay
=80 W x 6 gio = 480 Wh/Ngay. (1)

+* Tinh pin mat troi (PV panel).

- PV panel =480 x 1.3 = 624 Wh/Ngay. (2)

- Toéng Wp ctia PV panel =624 /5=124Wp. (3)

- SO PV cin dung 1a 124/70 = 1.7 tam dé
dugc cong suat cua pin la 140Wp. 4)

- Chon hai tAm pin 70W ghép song song.

% Tinh toan dung lugng cia dc qui du phong
cho h¢ thong.

- Chon hai ép qui’cc') c!ung lugng 5.5 Ah dién
ap 12V dau noi tiep dugc 24V cap cho
Bom.

- Dung luong ic qui trén mot ngdy du phong.

Ah/Ngay

Dung luong ic qui (Ah)

= 480/(0.85 x 0.6 x 24)=39.2 Ah/Ngay

- Dung lugng ac qui trén mot gid du phong.

Dung luong dc qui (Ah)=39.2/24=1.6 (6)

- Tinh toan thoi gian binh 4c qui cap dién
cho bom.

©)
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2.4 Thi cong bo mach cho mo hinh
2.4.1 Mach diéu khién cong suat
Mach diéu khién céng suit bao gdbm: IC 6n
4p ngudn 7812 dung dé 6n dinh ngudn 12V
dé kich cho MOSFET IRF3205. Vi dién 4p tir
pin nang luong mit troi thay doi tir 14V dén
18V va tir ic qui 1a 24V, vuot qué gii han caa
chéan kich FET cia MOSFET IRF3205 (V=
+20V). R14 ¢o tdc dung giam dong kich cho
chan FET caa MOSFET. Mach kich MOS-
FET su dung mach Push-Pull béng hai Tran-
sistor T1 (NPN) va Transistor T3 (PNP) ghép
lai va mot Transistor T2 (NPN) diéu khién.
Mach kich nay st dung kha pho bién dé kich
MOSFET vi n6 don gian[7]. Ngoai ra mach
con su dung tu dién C1 dung dé on dinh dién
&p nguodn vao dicu khién chan kich FET cua
MOSFET va cac Transistor. Tu C2, C3 dung
dé 6n dinh dién ap nguén ra 24V cua mach.
Cudn cam L1 dung dé tich lugng dién trudng.
Cau phan 4p R21 va R22 duoc tmg dung dé
do dién 4p ra ctia mach, dién 4p nay dung dé
cung cép cho dong co hodc nap di¢n cho ac
qui. Dién tro R2, R3 dung dé giam dong diéu
khién L., dé déu khién Transistor T2. Pién tro
R1, R4 ¢6 tac dung giam dong chinh qua 1.,
cua Transistor T2 va dong diéu khieén I, 1

BT1’ "BT3
cua Transistor T1 va T3[7].

T= (24x5.5%0.8)/(80 }=1.3 gi> 7
GND
Pin 1
N == zi{l
— ;@ T: . H
A i END B _T . o ol
Ea T 7 :[[] q GND [ T l -0
M Ii -0 o

Hinh 3: Phan mach diéu khién cong sudt.
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%+ Nguyén Iy hoat dong ciia mach diéu

khién cong suit nhw sau:

Khi tin hiéu diéu khién dién 4p 12 OV tir
chan PWM, lac ndy s& khong c6 dong diéu
khién I, qua Transistor T2, khi do khong
c6 dong chinh I ., qua Transistor T2 lam
Transistor T2 khong dan. Khi Transistor T2
khong dan thi Transistor T1, T3 dan do c6
dong diéu khién di qua R1 di qua R4 di qua
Lo Lo vé mass (GND) luc nay c6 dong
chinh 1., 1., v€ mass (GND), dong thoi
cling 1a déng di qua R14 kich cho chan FET
cia MOSFET lam MOSFET dén va vé mass
(GND), Iic nay dong tr pin nang luong mat
troi (hodc tir dong dc qui khi khéng cé ning
lugng mat troi) di qua cudn day L1, nang
lugng tu truong dugc tich 1y trong cudn
day L1. Khong c6 dong di qua Diode D1, va
tu C2 x4 dién cung cép cho tai 24V (tai dién
o thé 1a may bom nudc 24V hoac nap dién
cho dc quy néu nguén dau vao 13 pin ning
lugng mat tro1)[7].

Khi ¢6 tin hiéu diéu khién dién ap 5V tir
chan PWM, lac nay s& c6 dong diéu khién
I, di qua dién tr& R2 vé mass (GND) dé
deéu khién Transistor T2, khi d6 c6 dong
chinh I, qua dién tr6 R1 di qua Transis-
tor T2 vé mass (GND) lam cho Transistor
T2 dan. Khi Transistor T2 dan thi Transistor
T1, T3 khong dan 1a do hién tuwong dédng 4p,
lam khong c6 dong kich cho chan FET cua
MOSFET lam MOSFET khéng dan, dong
dién cam ung trong cudn day L1 di qua tai
24V va nap lai cho tu C2. Khi ning lugng tir
truong trong cudn day bang khong két thuc
mot chu ky lam viéc. Quy trinh nay dugc ldp
di lap lai trong sudt qué trinh 1am viéc. Tan
s6 tat (0V) va bat (5V) tai chan PWM duoc
diéu khién boi vi xu 1y[7]-

2.4.2 Mach ngudn cho vi diéu khién

3t isge | ]
LINM£3P0 ]
- ~ o N ouT Pyt fi\ o 2
\ccu D : ' | :
Lo ~ed EN  FE Fe 'T
GND [— T
== el o
I}
4
GND GND GND

Hinh 4: Mach nguén vi diéu khién.

Mach ngudn +5V cho vi diéu khién c6 2
nguon dau vao 1a tir pin mit trdi va tir binh &c
qui, dé ddm béo mach vi diéu khién van hoat
dong khi mat di mot ngudn. Néu c6 hai ngudn
cliing mot luc thi ngudn nio ¢6 dién ap cao hon
s& uu tién st dung ngudn do.

Mach ngudn st dung IC LM2596 vi né ¢6
wu diém 13 ¢6 dai dién 4p ddu vao I16n hon
dién ap toi da 1a 40V dong dau ra cyc dai 1én
dén 3A. Trong d¢é tai dong tiéu thu cao nhét [a
1A. Cudn cam L2, Diode D7 va tu C15 duoc
chon theo datasheet ctia IC ngudn LM2596.
Tu C16 dung dé 6n dinh dién 4p ngudn cho
IC LM2596. Ty C15 dung dé 6n dinh dién ap
ngudn +5V.

2.4.3 Mach Cam bién dong ACS756-50

GND

POC— [l‘ egr [ o7 |
(-}c £ ™~ l — 'J-

A +51 =

_"'L*-_-J . GND II- ] { E

Hinh 5. Cam bién dong ACS756-50.
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Cam bién dong ACS756-50 duoc dung dé do
dong tir 0 &én 50 Amp, n6 khong nhimng do dong
dién mot chiéu ma con do dong xoay chiéu khi
dong 1= 0A dién ap V. =2.5V néu VCC = 5V
vaV_ tang khi dong dién di tir cyc 1P+ sang cuc
IP- tang , trong truong hop trén thi dién ap cam
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bién s& giam tir 2.5V v& OV twong tng voi dong
dién qua cam bién I = 0 d&én I = -50 Amp. Cau
phan 4p gom R25 va R26 dé do dién ap pin mit
troi. Dién tré R30 ding dé han ché dong do qua
chén s6 3 cta cam bién, tu C14 dung dé 6n dinh
dién 4p cho chan s6 3 clia cam bién.

2.4.4 Mach niit nhin Reset cho vi diéu khién va hién thi LCD 16x2.

HD44780 LCD

Hinh 6: Mach Reset cho vi diéu khién va hién thi LCD 16x2.

Mach dung vi diéu khién PIC18F4550-40
ctia hang microchip. Mach Reset ndi vao
chén sé (1) MCLR dung dé Reset hé thong
khi x4y ra 16i. Dién tro R16 x4c 1ap trang thai
input khi chua nhén, dién tré R15 dung dé
han ché dong dau vao input cho vi diéu khién.
Tu C9 dung dé dap tat strc dién dong tu cam
va chong doi phim nat nhan Reset. Mach nut
nhdn PUMP, UP, DOWN tuong tu. Mach doc
cam bién nhiét @6 LM35 dung dé do nhiét do
moi truong. Tu C5 dung dé 6n dinh dién ap
cho cam bién LM35.

Mach hién thi LCD su dung 1a LCD 16x2

3. KET QUA THUC NGHIEM

c6 nghia 1a c¢6 hai hang, mdi hang c6 16 ky
tu, va ching c6 16 chan. Dung dé hién thi
nhiét d0, dién ap, cong suat va thoi gian bom.
Céc chan cap nguon 1a chan VSS va chan K
ndi mass (0V). Chan VDD va chan A ndi véi
ngudn duong 5V. Chan VO duogc ndi bién tré
R29 dung dé chinh d6 tuong phan ctia mang
hinh LCD.Céc chan diéu khién gdm c6 chan
RS dung dé diéu khién lua chon thanh ghi.
Chéan R/W dung dé diéu khién qua trinh doc
va ghi.Chan E la chan cho phép dang xung
chét. Cac chan tir DO dén D7 13 8 chan ding
dé trao d6 dir liéu gitra thiét bi diéu khién va
LCD.

3.1 Két qua thwe nghiém do dién ap dau vao tir pin va dién 4p dau ra khi bom hoat dong.

Bing 1: Thuee nghiém do dién dp dau vao tir pin va dién dp dau ra khi khi bom hoat dong.

STT | Nhiét d6 | Bién ap vao(v) | Dong dau vao(A) Cong suét dau vao(W) | Dién ap dau ra(V)
1 36°C 16.0 2.3 37 24.5
2 35°C 16.2 5.7 93 25.3
3 35°C 16.3 2.5 41 24.7
4 36°C 16.5 3.0 50 24.9
5 38°C 17.5 3.1 55 25.0
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Qua bang két qua thyc nghiém do dién ap dau
vao tir pin nang luong mat troi va dién 4p dau ra
cung cap cho bom hoat dong cho thiy dién ap
d4u vao, dong dién diu vao, cong suét dau vao
cua mach tang theo nhiét do do dugc cua cam

bién nhiét d6 ngoai moéi truong va dién ap dau
ra cdp cho bom ciing ting 6n dinh tir 24.5V dén
25,3V Iudn cao hon dién &p su dung cua bom la
24V, Bom hoat dong 6n dinh khi dién ap dau vao
tir 16V dén 17.5V va dong tir 2.3A dén 5.7A.

3.2 Két qua thuc nghiém do dién ap dau vao tir pin va dién 4ap du ra khi nap.
Badng 2: Thuc nghiém do dién dp ddu vao tir pin va dién ap dau ra khi nap dién cho dc qui.

gpr | Nhiét | Diénap | Dong dau | Céngsuat | Diénap
d6 | vao(v) | vao(A) |dauvao (W) | daura(V)
1 | 320C | 145 22 32 25.1
2 | 33C | 147 2.7 40 253
3 | 34C | 15.1 3.6 55 25.7
4 |35C| 156 6.5 101 26.0
5 [37°C | 158 7.0 111 26.3

Qua bang két qua thuc nghiém do dién ap
d4u vao tir pin nang lwong mat troi va dién ap
d4u ra khi nap dién cho ic qui cho thay dién ap
dau vao, dong dién dau vao, cong suét dau vao
cua mach tang theo nhiét d¢ do dugc cia cam
bién nhiét d6 ngoai méi truong va dién ap dau
ra nap cho ic qui ciing ting 6n dinh tir 25.5V
dén 26.3V. Mt khéc ta thay rang dién ap dau
vao, dong dién dau vao, cong suét dau vao,
dién 4p dau ra trong truong hop nap cho éc
quy 6n dinh va cao hon so véi trudng hop cip
cho bom. Pién ap dau vao dé nap tir 14.5V
dén 15.8V dong tir 2.2 dén 7.0A.

% Nhin xét chung: Két qua thyc nghiém

cho thdy mo hinh hoat dong kha 6n dinh

dung nhu co s ly thuyét da dit ra. Dién ap
diu vao ciia mach thay d6i nho dao dong
tir khoang 14V dén 18V lic tai hoat dong
t6t va on dinh nhat. Dién ap dau ra cap cho
bom va nap cho dc quy ludn luén 16n hon
24V dat yéu cau ciia mach ting ap 1én 24V.

Khi ning yéu hodc hét ning bom bang dién

ap cta dc qui thi mach cho dién 4p dau ra

tir 24V dén 22V thi dimg bom.

4. KET LUAN
Qua viéc thiét ké va thi cong thanh cong
md hinh bom nudc st dung pin nang lugng

mat trdi, san sang hoat dong dé phuc vu sinh
hoat cho nguoi dan néng thon ¢ Pong bang
song Cuu Long. Véi vige luu trit dién 4p vao
binh c qui, mé hinh con dugc str dung cip
dién thap sang hodc bom nudc trén céc xudng
ghe trén Song Tién, song Hau. M6 hinh khong
phu thudc vao ngudn nhién liéu nhu xing,
dau, khi dét, khi thién nhién, khi dua vao sir
dung chéc chén s& lam giam chi phi san xuit,
sinh hoat ciia nguo1 dan nong thon.

Két qua thyc nghiém cho thiy dé tai da img
dung dugc vi xu ly PIC18F4550-40, dé doc tat
ca céc tinh hiéu dau vao va kiém soat tot cac
tinh hiéu dau ra, diéu khién mach cong Suit,
diéu khién céc Relay hoat dong tot va 6n dinh,
diéu khién dién ap hoat dong cua dc quy & ché
dd nap va xa phu hop nham bao vé tudi tho hoat
dong ciia binh. M6 hinh da tng dung thyce tién
bom lugng nudc du cho 3 ¢t phun tu ddng co
dd cao 1m, ban kinh phun nuéc 1a 2m.

D¢ tai 14 nén tang cho cac cong trinh ng-
hién ctru tng dung pin ndng lugng mat troi
nhu: Mach tich trit nang lwong dién bang ning
lugng mat troi, thuyén chay bang pin ning
lugng mit troi cho céc tau du lich & dong bang
song Ctru Long. Mot huéng phat trién khac 1a
thiét ké ché tao m6 hinh bom nude tuéi rau tu
dong biang ning lugng mat troi.
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