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LOI CAM ON

Trude tién em xin giri 10i cam on chan thanh sau sic dén quy thay c6 Truong
Pai Hoc Ba Ria Viing Tau, cac thay co b mon 101 cam on chén thanh nhét, cic thy
c0 da tan tinh giang day cho em trong sudt 4 nam hoc vira _qua, cac thay c6 da trang
bi cho em nhiéu kién thtrc co ban v€ linh vuc dién tu, truyén dat cho em nhimg kién
thirc, kinh nghiém quy bau trong subt thoi gian qua.

Em xin cam on thay Luu Hoang da giup d& va huong dan em trong sudt qua
trinh 1am do an tét ‘nghi¢p. Trong thoi gian lam viéc voi thay, em khong ngimg tiép
thu thém nhiéu kién thirc bd ich ma con hoc tap dugc tinh than 1am viéc, thai do
nghién ctru khoa hoc nghiém tac, hiéu qua, dy 1a nhimg diéu rat can thiét cho em
trong qua trinh hoc va cong tac sau nay.

Day la két qua ctia qua trinh 4 nam hoc tap cua em nhung do kinh nghi¢m
thuc t€ cua ban than con chua nhiéu nén kho tranh khéi nhiéu thiéu soét, do doé can
phai co
su hudng dan, gitp do cua giao vién.

Sau cung xin gui 161 cam on chén thanh t6i gia dinh, ban b¢ da dong vién,

dong gop y kién va giup d& trong qua trinh hoc tap, nghién ctru va hoan thanh bao
céo dd an tot nghiép.

Céam on truong Pai Hoc Ba Ria Viing Tau! Em Xin chan thanh cdm on!

Nguoi thuc hién dé tai
Mach Thanh Phong
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LOI MO PAU

Trong tién trinh phat trién cua loai nguoi, viée sit dung nang luong mét troi la
danh dau mot cot moc rat quan trong. Tir d6 den nay, loai nguoi sir dung nang lugng
ngay cang nhiéu, nhat 1a trong vai thé ky gan ddy. Trong co cdu ning luong hién
nay, chiém phan chu yéu 1 nang luong tan du sinh hoc than d4, ddu mo, khi tu nhién.

, Ké dén 1a nang lugng nudc thuy dién, ning hm’ng hat nhén, nang luong sinh
khoi (bio, gas...) nang luong mat troi, nang lugng gio chi chiém mot phan khiém
tén. X4 hoi loai ngudi phat trién néu khong c6 ning luong.

Ngay nay, nang luong tan du sinh hoc, nang lugng khong tai sinh, ngay cang
can kiét, gia dau mo ngay cang tang, anh huong xau dén sy phat trién kinh té x4 hoi
va moi1 truong song Tim kiém ngudn ning luong thay thé 1a nhiém vu cap bach ctua
nang luong thay thé d6 phai sach, than thién véi mdi truong, chi phi thap, khong can
kiét (tai sinh), va dé st dung.

Nang luong tai tao, trong d6 c6 nang lugng mat tro1 da va dang dugc ca thé
gio1 quan tam nghién ctru va st dung. Trén thé gidi, cac nudc phat trién da co rat
nhiéu Gmg dung trong doi song va trong cong nghiép dé thu dugc cac ngudn ning
luong nay. Véi vu diém 1a san c6, doi dao, 1a ngudn nang lugng sach, than thién voi
moi truong, nang luong mét troi dang 1a giai phap thay thé cho cac ngudn niang luong
khac dang ngay can kiét trén Trai Dat.

Tir 1au, loai ngudi d3 mo ude str dung nang luong mit troi. ngudn ning luong
hau nhu v tan, dap tng hau hét cac tiéu chi néu trén. Nhiéu cong trinh nghién ctru
da dugc thyc hi¢n, nang luong mat tro1 khong chi 1a nang lugng cta tuong lai ma
con 1a nang luong cua hién tai. Hién nay nang luong mat troi da dugc khai thac va
dua vao mg dung trong cudc séng ciing nhu trong cong nghiép dudi nhiéu dang va
hinh thirc khac nhau, thong thuong dé cép nhiét va dién. Mot h¢ pin mat troi sir dung
nang luong mat trdi co ban gém 2 loai: hé pin mat troi lam viéc doc 1ap va hé pin
mat tro1 lam viéc voi ludi.

Tuy nhién ndi dung chu yéu dugc giéi thiéu trong bai bao céo nay chi nghién
ctru cac thanh phan trong h¢ mat troi1 lam viée doc 1ap. B6 an trinh bay bao quat ca
mot hé thong pin mat trdi lam viée doc lap véi day du cac thanh phan can thiét trong
hé.

Sau d6 d6 4n tap trung nghién ctru sdu hon vao nguén dién pin mat troi gdm
pin mit troi, phuong phap va thuat toan diéu khién dé thay r0 ddc tinh lam viéc, uu
nhugc diém, kha nang ing dung ciia cac thuat toan diéu khién nham dé hé pin mat
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troi duoc 1am viée toi wu nhat. Tai cac nudc dang phat trién, trong d6 c6 Viét Nam
vi€c sir dung nang lugng mat troi da dugc quan tadm va khich I¢, tuy nhién nhiing
rmg dung con rat han ché. Vi mong muén dua nhitng tng dung st dung ning luong
mat troi & Viét Nam duoc phd bién va phat trién hon nita, dem nhiing kién thirc da
hoc duoc &p dung vao thuc té san xudt, vi vay em da thuc hién dé tai: “diéu huodng
va giam sat pin mat troi”.

Noi dung dé tai:

Noi dung dé tai dugc trinh bay gdm cac phan sau:

X3

*

Chuong I: Tong quan

Chuong II: Co s Iy thuyét

Chuong III: Tinh toan thiét ké

Chuong IV: Thi cong mach

Chuong V: Két luan va phuong hudng phat trién
Tai liéu tham khao

X3

*

X3

*

X3

*

7
0’0

3

%
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CHUONG |: TONG QUAN
1.1 Pit van dé

Khi cac ngudn ning luong phd bién nhu thuy dién, nhiét dién dang ngay mot
can kiét, viéc san xuat dién béng cac nha may thuy dién, cdc nha may nhiét dién gy
ra 6 nhiém moi trudng va thay d61 moi truong sinh thai.

Trong khi d6 nhu cau vé dién ning ngay cang tang cao, con nguoi can phai
tim ra cac ngudn niang luong méi dé dap tng nhu ciu cia minh.

‘Nang luong mat tro1 la mét trong nhiing giai phap dugc tim ra dé thay thé, véi
vu diém 13 ngudn nang luong sach, lau dai, 1a ngudén ning lugng tai tao, than thién
vo1 moi truong. Cac ung dung cua nang lugng mat troi phd bién hién nay bao gdm
hai linh vuc chu yéu.

Thir nhat 1a nang lugng mat troi duoc bién doi tryc tiép thanh dién nang nho
cac té bao quang dién ban dan hay con goi 1a pin mat trdi. Linh vyc th hai d6 1a st
dung niang luong mit troi dudi dang nhiét nang, ¢ day ta dung cac thiét bi thu bic
xa nhiét mat troi va tich trir n6 dudi dang nhiét nang.

Véi uu diém 1a mot nude co tlem nang vé nang luong mat troi, c6 lanh tho
trai dai tir vi do 8 Bac dén 23 Bic, nam trong khu vuc ¢6 cuong do birc xa twong doi
cao. Do d6 viéc sur dung nang luong mat troi tai Viét Nam dang duoc khuyén khich
va ap dung trong moi linh vye doi s6ng va san xuat.

Hé théng pin mat troi dugc st dung nham muc dich san Xuat ra dién tryc tiép
tir nang luong mit troi thong qua cac tAm pin mit troi 1a cac té bao quang dién ban
dan.

Pin mit troi c6 wu diém 1a gon nhe c6 thé 1ap bat ki ddu c6 anh sang mat troi.
Khi anh sang chiéu t6i pin mat troi cang 10n tirc 12 cuong d6 anh sang chiéu téi tam
pin cang 16n thi cang c6 nhiéu nang luong mit troi bién doi thanh dién nang tirc 1a
hiéu suat ctia tAm pin mat troi cang tang 1én.

H¢é théng pin mat troi thuong dugc lép ¢ dinh vao mot tam dé, do do pin mat troi
chi dat hiéu suat 16n nhat khi anh sang mit troi chiéu vuéng goc véi mit phang cia
tam pin.

Céc vung khac, hiéu suat ctia pin mit troi s& giam. Giai phap dua ra dé nang
cao hiéu suat ciia pin mat troi 1a hé thong diéu khién chuyén dong ciia tAm pin mat
trol luon hudng vudng gdc véi dnh sdng mat troi.

1.2 Muc tiéu dé tai
e Nang cao hiéu suit chuyén doi cta tAm pin thong qua viéc diéu khién vi tri
tAm pin ludn vudng goc véi tia sang mit troi chiéu téi.
e Thiét ké, ché tao, md phong hoan chinh hé thong diéu khién dinh huéng pin
mat troi.

11
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1.3 Két qua nghién ciru cia dé tai

a. Lwa chon phuong an ’
Trong khuon kho dé tai nay hé thong quang di¢n cho quy mo gia dinh s€ dugc
chon 1am mo hinh nghién ctru thtr nghiém.

Hinh 1.1 Céc loai mé hinh 1 truc va 2 truc dinh hudng theo vi tri mat troi

Cac hé théng c6 bo dinh hudng co thé dat cong sut gﬁn nhu t6i da sudt thoi
gian hoat dong vao nhitng ngay nang, quang may trong khi hé thong c6 mat thu co
dinh chi dat cong suat toi da trong mdt vai gid trong gitra ngay.

Hé théng PV c6 bo dinh hudng theo vi tri mat troi s€ nhan dugc nhiéu nang
lwong hon so vai hé thong c6 mat thu co dinh vao cac gio budi sang va buoi chiéu.

Diéu d6 chi ra rang cac dan pin c6 bd dinh hudng s& can cong suit dat nho
hon so véi cac dan pin 1dp ¢6 dinh ma van san ra ciing mirc dién ning.

Thi truong hién nay, co6 hai loai hé théng nang luong mat tro1 dinh hudng, hé

théng dinh hudéng theo truc don, va hé théng dinh hudng theo truc kép. H¢ théng
dinh hudng theo mot truc duy nhat s& dinh hudng theo vi tri mat troi tt Bong sang

12
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Tay trén mot truc dit theo hudng Bic Nam. Hé théng truc kép dinh hudng Dong
sang phia Tay va dinh hudng theo phia Bac dén phia Nam.

Qua nghién ctru cac tai lidu, danh gia wu khuyét diém cua cac hé thong dinh
hudng theo vi tri mat troi trén the gidi dé tai da phan tich dé di dén lya chon mot
phuong an thiét ké ché tao hé thong, can cur phan tich nhu dudi day:

H¢ thong dinh huéng theo mdt truc

e Dinh hudng theo vi tri mit troi tir Dong sang Tay bang cach st dung mét truc
duy nhét

Tang hiéu suat thu ning luong mit troi toi 34%

Thiét ké don gian, hiéu qua

Bao dudng thap

Chi phi thap hon so voi truc kép

Giam thap kha nang hu hong

H¢ thong dinh huéng theo hai truc

e Dinh hudng theo vi tri mit troi tir Dong sang T4y, va phia Bac dén phia Nam
bang cach st dung hai truc quay

Tang hiéu suit thu ning luong mit troi t6i 37%

Thiét ké phirc tap hé thdng cac cam bién va diéu khién dong co

Chi phi dau tu cao hon do cac bd phan bo sung va thoi gian lap dat

Chi phi bao tri cao hon

Céc bo phan bo sung thém ting thém kha nang hu hong

Tuy nhién, day 1a trén mo hinh nén em lya chon phuong an hé thong hai truc
quay dinh hudéng theo vi tri mat troi.

Cac nghién ctru ctia thé giéi di chi ra hé thdng dinh hudng theo truc kép chi c6
hé tang thém thém 3% nang luong so véi truc don. Vi chi phi thiét bi, chi phi bao
tri cao hon, va c6 thoi gian ngimg dé sira chita cao, hé théng dinh hudng theo truc
kép thuc té 6 thé it kha nang phat trién manh nhu loai mot truc.

13
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b. Péi twong, pham vi nghién ciéu va phwong phap nghién ciru
Doi twong nghién cuu:

% V& phéan cimg: ESP8266 D1 mini, dong co servo SG90, PZEM-004T 3.0 TTL
Modbus-RTU AC mét pha 100A, day ndi va Arduino Uno R3, tAm pin mat troi
% Vé phan mém: Arduino IDE

Pham vi nghién curu:
o Thiét ké mach lién két cac cam bién v6i arduino uno r3 tir d6 diéu khién servo
deé diéu hudng pin mat troi.
Thiét ké phan IOT dé giri thong tin dong tién tiéu thy vé myDevices Cayenne
Cdch tiép can va phwong phdp nghién ciu:

Trong qua trinh thyc hién, em da nghién ctru, tim hiéu qua sach, bao, cac tai
lidu trén internet, nghién ctru co sé 1y thuyét. Ung dung nhiing kién thirc da hoc &
truong cong thém hoc ¢ mang nhu: tap 1dp trinh Arduino Uno R3, lién két
input/output....

Tir co s d6 co thé xay dung duoc mo hinh nay qua 3 budc chinh. Thiét ké
mach diéu khién, ti€n hanh lap rdp mach va hoan thi€én moé hinh.

14
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CHUONG II: COSO LY THUYET

2.1 Giéi thiéu Arduino:

Arduino that ra 1a mot bo mach vi xt 1y dugc dung dé 1ap trinh twong tac véi
cac thiét bi phﬁn cung nhu cam bién, dong co, den hoac cac thiét bj khéac. Pic diém
ndi bat cia Arduino 1 méi trudng phat trién tmg dung cuc ky dé sir dung, v6i mot
ngdn ngir 1ap trinh ¢ thé hoc mdt cach nhanh chéng ngay ca véi nguoi it am hiéu
vé dién tir va lap trinh. Va diéu 1am nén hién tuong Arduino chinh 13 mic gia rat
thap va tinh chat ngudn md tir phan ctng t6i phan mém.

WS (e B

PR, e X

Hinh 1.1 Mach arduino

15
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2.2 Gié1 thiéu Arduino Uno:

a. Vi diéu khién:

Arduino UNO c¢6 thé sir dung 3 vi diéu khién ho 8bit AVR 14 ATmega8,
ATmegal 68, ATmega328. Bo ndo nay co thé xir 1i nhimg tac vu don gian nhu diéu
khién dén LED nhap nhay, xtr li tin hiéu cho xe diéu khién tir xa, 1am mot tram do
nhiét d6 - d6 4m va hién thi 1én man hinh LCD,

Wi digu khign ATmega328 ho Shit
Dign dp hoat ddng 5V DC (chi dugc cdp qua cdng USE)
Tan sd hoat déng 16 MHz
Déng tigu thu khodng 30ma
Bign ap vwao khuyén diung 7-12V DC
Bign ap vao gidi han 6-20V DC
S48 chan Digital IO 14 (6 chan harchware PWH)
£4d chan Analog & (dg phan giai 10bit)
Déng t&i da trén mdi chan
e 30 maA
Déang ra t3i da (5V) 500 ma
Déng ra tdi da (3.3V) 50 mA
B& nhd flash 32 KB (ATmega328) wdi 0.5KE ding bdi
bootloader
SRAM 2 KB (ATmega328)
EEFRCM 1 KB (ATmega32s)
Bang 1

Bang thong sb ki thuat Arduino Uno

Arduino UNO ¢6 thé duge cip ngudn 5V théng qua cong USB hoic cap ngué)n
ngoai voi dién ap khuyén dung 1a 7-12V DC va gi6i han 1a 6-20V. Thuong thi cap
nguon bang pin vuéng 9V 1a hop 1i nhat néu khong c6 sin ngudn tir cong USB. Néu
cap nguon vuot qua ngudng gidi han trén, sé lam hong Arduino UNO.

16
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b. C&c chan nguon

Digital I/O Pins (2-13)

Ground Pin
AREF Pin

Serial Out (TX)
Senal In (RX)

ResetButton
ICSP for ATmegal6U2
On-Board LED

Power LED Indicator
TX&RXLED's

USB Plug

ICSP for ATmega328
ATmegal6U2 Microcontroller

7R MWW, ARDUINO.CC — NADE IM ﬂ'u.v
———

Voltage Regulator

External Power Supply Plug

JTag Electron.cs
IOREF Pin
ResetPin

3.3VPin

Analog InputPins (0-5)
Voltage In Pin
Ground Pins

5V Pin

Hinh 2.2 Cac chan arduino

>

Y VVV

GND (Ground): cuc 4m cua nguon dién cap cho Arduino UNO. Khi dung cac
thiét bi str dung nhiing ngudn dién riéng biét thi nhiing chan nay phai dugc nodi
v6i nhau.

5V: cap dién 4p 5V dau ra. Dong toi da cho phép & chan nay 1a 500mA.

3.3V: cp dién 4p 3.3V dau ra. Dong t0i da cho phép & chan nay 1a 50mA.

Vin (Voltage Input): dé cap ngudn ngoai cho Arduino UNO, ndi cuc duong cua
nguon voi chan nay va cuc am cua nguén voi chan GND.

IOREF: dién ap hoat dong cua vi diéu khién trén Arduino UNO c6 thé duoc do
0 chan nay. Va di nhién no luén la 5V. Mac du vay khong dugc lay ngudn 5V tir
chan nay dé st dung boi chirc nang cua no khong phai la cap nguon.

RESET: viéc nhin nut Reset trén board dé reset vi diéu khién tuwong duong véi
viéc chan RESET duoc ndi véi GND qua 1 dién tr& 10KQ.

Luu y:

« Arduino UNO khéng c6 bao vé cim nguge ngudn vao. Do d6 phai hét strc can
than, kiém tra cac cuc 4m — duong ctia ngudn trude khi cap cho Arduino UNO.

* Viéc lam chap mach nguén vao cta Arduino UNO s& bién n6 thanh mot miéng
nhua, nén ding ngudn tir cong USB néu co thé.

* Cacchan 3.3V va 5V trén Arduino la cac chan dung dé cap nguon ra cho cac
thiét bi khac, khong phai 13 cac chan cip ngudn vao. Viée cap nguon sai vi tri
c6 thé 1am hong board. Piéu nay khong dugc nha san xuat khuyén khich.

17
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CAap ngudn ngoai khong qua cong USB cho Arduino UNO véi dién ap dudi
6V c6 thé 1am hong board.

Cap dién 4p trén 13V vao chan RESET trén board c6 thé 1am hong vi diéu
khién ATmega328.

Cuong d6 dong dién vao/ra & tit ca cac chan Digital va Analog ctia Arduino
UNO néu vuot qua 200mA s& 1am hong vi diéu khién.

Cép diép ap trén 5.5V vao cic chan Digital hodc Analog cta Arduino UNO
s& 1am hong vi diéu khién.

Cuong do dong dién qua mot chan Digital hodc Analog bat ki ctia Arduino
UNO vuot qua 40mA s& lam hong vi diéu khién. Do d6 néu khong dung dé
truyén nhan dit liéu, phai mac mot dién tré han dong.

c. Bo nhé

Vi diéu khién Atmega328 tiéu chuan cung cap cho nguoi ding: 32KB bd nhd
Flash: nhitng doan 1€nh duoc 1ap trinh s€ duoc Iuu trir trong bd nhd Flash cua
vi diéu khién. Thuong thi s& c6 khoang vai KB trong sb nay sé duoc dung cho
bootloader.

2KB cho SRAM (Static Random Access Memory): gia tri cac blen dugc khai
béo khi 1ap trinh s& luu & day. Khai bao cang nhiéu bién thi cang can nhiéu b
nhé RAM.

Khi mat dién, dit liéu trén SRAM s& bi mat.

1KB cho EEPROM (Electrically Eraseble Programmable Read Only
Memory): diy gidéng nhu mdt chiéc 6 ctng mini — noi c6 thé doc va ghi dir
liéu vao day ma khong phai lo bi mat khi cap dién giéng nhu dit liéu trén
SRAM.

d. Cac céng vao/ra

Arduino UNO c6 14 chan digital dung dé doc hodc xuét tin hiéu. Chung chi

¢6 2 muc dién ap 12 0V va 5V voi dong vao/ra ti da trén mdi chan 1a 40mA. O mbi
chan déu co cac dién trd pull-up tir dugc cai dit ngay trong vi diéu khién ATmega328
(mic dinh thi cac dién tro nay khong duogc két noi).

Mot s6 chan digital co céc chirc ning dic biét nhu sau:

2 chan Serial: 0 (RX) va 1 (TX): dung dé giri (transmit — TX) va nhén (receive
—RX) dit liéu TTL Serial. Arduino Uno c6 thé giao tiép véi thiét bi khac thong
qua 2 chan nay.

Két ndi bluetooth thuong thdy ndi ném na chinh 1a két ndi Serial khong day.
Néu khong can giao tiép Serial, khong nén sir dung 2 chan nay néu khong can
thiét Chan PWM (~): 3, 5, 6, 9, 10, va 11: cho phép xut ra xung PWM véi
d6 phan giai 8bit (gia tri tir 0 — 28-1 twong Gmg véi OV — 5V) bang ham
analogWrite (). N6i mot cach don gian, c6 thé diéu chinh duoc dién ap ra &
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chan nay tir mac OV dén 5V thay vi chi ¢d dinh & mirc OV va 5V nhu nhimng
chan khéc.

« Chan giao tiép SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). Ngoai cac
chtc nang thong thuong, 4 chan nay con dung dé truyén phat dir liéu bang
giao thirc SPI véi cac thiét bj khac.

« LED 13: trén Arduino UNO c¢6 1 dén led mau cam (ki hiéu chir L). Khi bam
nat Reset, s& thdy dén nay nhip nhay dé bao hiéu. N6 duogc ndi voi chan sb
13. Khi chan nay duoc st dung, LED s¢€ sang.

« Arduino UNO cd 6 chan analog (A0 — AS5) cung cap d6 phan giai tin hiéu
10bit (0— 210 -1) dé doc gia tri dién 4p trong khoang 0V — 5V.

 V6i chan AREF trén board, c6 thé dé dua vao dién ap tham chiéu khi str dung
cac chan analog. Ttrc 1a néu cdp dién 4p 2.5V vao chan nay thi c6 thé dung
cac chan analog dé do dién ap trong khoang tir OV — 2.5V véi do phan giai
van la 10bit.

« Dic biét, Arduino UNO c6 2 chian A4 (SDA) va A5 (SCL) hd tro giao tiép
I12C/TWI véi céc thiét bi khéc.

2.3 Dong co servo SGI0

Pong co RC Servo 9G c6 kich thude nho, 14 loai dugce str dung nhiéu nhat dé
lam c4ac mé hinh nho hodc cac co cau kéo khong can dén luc nang, dong co RC
Servo 9G c6 tdc dd phan img nhanh, cac banh ring dugc 1am bang nhya nén can luu
y khi nang tai nang vi ¢ thé lam hu banh ring, dong co RC Servo 9G c6 tich hop
san Driver diéu khién dong co bén trong nén c6 thé dé& dang diéu khién goc quay
bang phuong phap diéu d6 rong xung PWM.

Hinh 2.3 servo
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; Dimensions & Specifications
o - A (mm) : 32

g B (mm): 23
X C (mm):28.5
D (

E{

mm) : 12

mm) : 32
F (mm):19.5
Speed (sec) : 0.1
Torque (kg-cm) : 2.5
Weight (g) : 14.7
Voltage : 4.8-6

Hinh 2.4 Thong s servo

PWM=0range (J1I") — _
Vecc=Red (+) — @7
Ground=Brown (=) —

1-2ms
Duty Cycle
4.8V (~5V) i
Power i
and Signal  * : :
20 ms (50 Hz)
PWM Period

Hinh 2.5 Chtic ning mdi day
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2.4 Mach cam bién anh sang
Céam Bién Cuong Do Anh Sang la cam bién dnh sang c6 thé xuat tinh hi¢u analog

10k ANALOG
A0 A1 A2 A3

Hinh 2.6 Cam Bién Cuong D6 Anh Sang
GoOm 4 cam bién 4nh sang va 4 trd 10K Ohm
2.5 Gigi Thigu vé Pin mit troi

a. binh nghia

Pin nang lugng mat trdi (pin mit troi/pin quang dién) 1a thiét bi giup chuyén
hoa truc tiép ning luong anh sang mit troi (quang nang) thanh ning luong dién (dién
nang) dua trén hi¢u ing quang dién. Hi€u img quang di¢n la kha ndng phat ra dién
tir (electron) khi dugc anh sang chiéu vao cta vat chat.

Pin nang lugng Mt troi hay pin mat troi hay pin quang dién (Solar panel) bao
gom nhleu té bao quang dién (solar cells) - 1 phan tir ban dan c6 chua trén bé mit
mot sb luong 16n cac cam bién anh sang 1a didt quang, thuc hién bién doi nang
lugng anh sadng thanh nang lugng dién. Cuong dd dong dién, hi¢u di¢n thé hodc dién
tré ctia pin mat troi thay doi phu thude boi luong anh sang chiéu 1én chung.

Té bao quang dién duoc ghép lai thanh khoi dé trd thanh pin mat trdi (thong
thudng 60 hodc 72 té bao quang dién trén mot tAm pin mat troi). Té bao quang dién
c6 kha ndng hoat dong dudi anh sdng mat tro1 hodc anh sdng nhan tao. Chung co thé
dugc dung nhu cam bién 4nh sang (vd cam bién héng ngoai), hoac cac phat xa di¢n
tir gdn ngudng anh sang nhin thiy hodc do cudng d6 anh sang.
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sl

Hinh 2.7 Pin mat troi

e Su chuyén ddi nay thuc hién theo hiéu ing quang dién. Hoat dong ctia pin mat
tro1 dugce chia lam ba giai doan:

e Dau tién niang lugng tir cac photon anh sang duoc hap thy va hinh thanh cac
cap electron-hole trong chit ban dan.

e Cac cap electron-hole sau d6 bi phan chia boi ngan cach tao bdi cac loai chét
ban dan khac nhau (p-n junction). Hiéu ing nay tao nén hiéu dién thé cua pin
mat troi.

e Pin mat troi sau d6 duoc ndi truc tiép vao mach ngoai va tao nén dong dién.

Thong sé ki thude: Solar Panel 6V 3W

Pin Nang lugng mat tro1 Solar Panel 6V 3W
Pién 4p dau ra tdi da: 6.2VDC

Dié¢n ap trung binh: 6VDC

Dong ti da: 0.52A

Cong suét toi da: 3W

b. Phan loai
Cho t61 nay thi vat ligu chu yéu cho pin mat troi (va cho céc thiét bi ban dan)
1a c4c silic tinh thé. Pin mat tro1 tir tinh thé silic chia ra thanh 3 loai:
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Hinh 2.8 Phan loai pin mat troi

Mot tinh thé ‘hay don tinh thé module san xuat dua trén qua trinh Czochralski.
Don tinh thé loai nay c6 higu suat t61 16%. Ching thuong rat mic tién do
dugc cat tir cac thoi hinh dng, cac tAm don thé nay ¢ cac mat trong & goc ndi
cac module.

Pa tinh thé lam tir cac thoi dte-duc tir silic nung chay can than dugc 1am nguodi
va lam ran. Cac pin nay thuong ré hon cac don tinh thé, tuy nhién hiéu suét
kém hon. Tuy nhién chiing cé thé tao thanh cac tim vudng che phi bé mit
nhiéu hon don tinh thé bu lai cho hiéu suét thap cua né.

Dai silic tao tir cac miéng phim mong tir silic nong chay va c6 cau trac da tinh
thé. Loai nay thudng co6 hiéu suat thap nhét, tuy nhién loai ndy ré nhét trong
cac loai vi khong can phai cit tir thoi silicon.

Céc cdng nghé trén 1a san suét tam, noi cach khac, céc loai trén co do day 300
um tao thanh va xép lai dé tao nén module.

c. Ciu tao & hoat ddng caa Pin Mit Trai Silic

Vit liéu xuat phat dé 1am pin Mat troi silic phai 1a ban dan silic tinh khiét. O

dang tinh khiét con goi 14 ban dan rong s6 hat tai (hat mang dién) 1a electron va sd
hat tai 1a 15 trong (hole) nhu nhau.

Pé lam pin Mat troi tir ban dan tinh khiét phai lam ra ban dan loai n va ban

dan loai p roi ghép lai v6i nhau cho né c6 duge tiép xuc p - n.
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Mot té bao mét trévi co’ ban

Anh séng
Tép xtc
kim loal Lép trang bé mit

Thpxackimiodl oy g ban din Chétban din
oelp foai n

The silicon solar cell

5 bus bar

= junction

. back
contact

Hinh 2.9 Cau tao pin mat troi

Thuec té thi xuat phat tir mot phién ban dan tinh khiét tirc 1a chi ¢ cac nguyén
tir Si dé tiép xtc p - n, nguoi ta phai pha thém vao mot it nguyén tir khac loai, goi la
pha tap.

Nguyén tir Si c6 4 electron & vanh ngoai, ciing dung dé lién két véi bon nguyén
tir Si gan d6 (cdu trac kiéu nhu kim cuong). Néu pha tap vao Si mot it nguyén tur
phdt-pho P c6 5 electron & vanh ngoai, electron thira ra khong dung dé lién két nén
dé chuyén dong hon 1am cho ban dan pha tap tré thanh c6 tinh dan dién electron, tic
12 ban dan loai n (negatif - am).

Nguoc lai néu pha tap vao Si mdt it nguyén tir bo B ¢4 3 electron ¢ vanh ngoai,
ttrc 1a thiu mot electron mai du tao thanh 4 mdi lién két nén co thé ndi 1a tao thanh
16 tréng (hole). Vi 1a thiéu electron nén 18 tréng mang dién dwong, ban dan pha tap
tré thanh c6 tinh dan dién 1 tréng, tic 13 ban dan loai p (positif -duong). Vay trén
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co s& ban dan tinh khlet c6 thé pha tap dé tro thanh c6 16p 1a ban dan loai n, c6 16p
ban dan loai p, 16p tiép giap giita hai loai chinh 1a 16p chuyén tlep p - n. O chd tlep
Xuc p - n nay mot it electron ¢ ban dan loai n chay sang ban dan loai p lap vao 16
trong thiéu electron, ¢ do. Két qua 1a & 16p tiép xtc p- 42n ¢6 mot ving thiéu electron
cling thiéu ca 15 trong, nguoi ta goi do 1a vung nghéo.

Su dich chuyén dién tir dé lap vao 15 tréng tao ra ving nghéo niy ciing tao
nén hiéu thé goi la hi¢u thé & tiép xuc p - n, ddi véi Si vao ¢& 0,6V dén 0,7V. bay la
hiéu thé sinh ra & chd tiép xuc khong tao ra dong di¢n duogc.

d. Ung dung pin mit troi

e Pinmit troi thuong duoc tich hop vao cac thiét bi nhuw May tinh bo thi, Laptop,
Déng ho deo tay, Dién thoai di dong, Bén trang tri, dén san vuon, Pén tin
hiéu, dén duong, Cac loai xe, May bay, Robot tu hanh, V¢ tinh nhan tao.

e Ngudn dién nay s& cap dién cho cac thiét bi dién tai bat clr noi dau, dic biét
la nhﬁ’ng noi khong ¢ dién ludi nhu ving sdu ving xa, hai dao, trén bién, ..

o Nguon dién cho toa nha la mot trong nhitng giai phap vtra giup giam hoa don
tién dién hang thang, vira gitip giam dau tu cta x4 hoi cho cac cong trinh nha
may dién khong 16 bang cach ket hop strc manh cua toan dan trong viéc tao ra
dién phuc vu doi séng san xuit chung.

Hinh 2.10 M6t sé tng dung ctia pin mit trorl
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2.6 Bo mach thu phat wifi ESP8266 WEMOS D1 MINI

WeMos D1 Mini dugc hd trg dé nap truc tiép théng qua USB ma khong can
thue hién cac thao tac thi cong (sir dung nit nhan reset va flash) nham don gian hoa
qué trinh 1am viéc voi board mach.

WeMos D1 Mini 1a board mach dugc phat trién dya trén Module Esp8266-
128, 1a thiét bi nho gon duoc tich hop Wifi dé d& dang két thuc hién cac tng dung
thu thap dit liéu va diéu khién thiét bi thong qua Wifi. Pac biét n6 co rat nhiéu shield
hd tro cho viéc hoc tap va lam viéc.

4 ng'f“

< sex >C GPI014) e ”

eMos.cc

'. Dl i 1
‘U

= (D
C Control ) < 12C >

Hinh 2.11 WeMos D1 Mini

Ung dung: o
WeMos D1 Mini Thuong dugc dung cho cac ung dung can két noi, thu thap

dit liéu va diéu khién qua song Wifi, dac biét 1a cac ung dung lién quan dén ToT.
Thong s6 k¥ thuat: Bo mach thu phat wifi ESP8266 WEMOS D1 MINI

Vi diéu khién: ESP8266EX

Di¢n ap hoat dong: 3.3V

S6 chan 1/0: 11 (tt ca cac chan I/O déu c6 Interrupt/PWM/I12C/One-wire, trir chan
DO0)

Sb chan Analog Input: 1 (dién ap vao tdi da 3.3V)

B0 nhé Flash: 4MB
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Giao tiép: Cable Micro USB

Ngudn ap: 5V duoc cung cip qua cong Micro USB
Wifi: 2.4 GHz

HO tro bao mat: WPA/WPA2

Tich hop giao thiec TCP/IP

PZEM-004T 3.0 TTL Modbus-RTU AC mot pha 100A
So dd khéi chirc ning

I AC POWER

54 SUPPLY
C:i-'-f;) ;g () |GND
"‘:) Eg—v TTL O s
i les MEASUREMENT 29 - | | | ax
SYSTEM 32 -
L ‘3 g "\,) 5V
y

l—b SIGNAL

Hinh 2.12 PZEM-004T-100A so d6 khéi chirc ning
So dd dau day

load! |

v

A
F

U: AC80~260'
1:0~100A

Hinh 2.13 PZEM-004T-100A so db hé thong day dién
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CT (Current Transformer): 1a bd do dong va giadm sat dong dién. Chirc nang
chinh cta né 1a giam sat ngudn dién khi cap cho tai. N6i mot cach dé hiéu thi may
bién dong dién 1a thiét bi dién dung dé bién d6i dong dién co tri s6 cao xudng dong
dién ¢6 tri s6 tiéu chuin 5A va 1A. Dong dién tir 0-100A duogc ha Xuéng 1-5A dé c6
thé dé dang dua vao module xtr 1y.

Hwdng chinh cua dong dién

Ipl
Ig

)nlc.‘{" Cudn thir cap

Ky hiéu trong mach dién

Cau tao ctia may bién dong

Hinh 2.14 Céu tao CT
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2.7 Cai diat phan mém arduino va cai dit board ESP8266

a. Phan mém da co trén microsoft store

Microsoft Store = O X

& Home Gaming Entertainment Productivity —Deals P search K L6

g You own this app. Install

Arduino IDE

Arduino LLC * Developer tools

* %k Kk 189 |2 Share
Arduino is an open-source electronics platform based on easy-to-use hardware and software. It's

intended for anyone making interactive projects.

More

;ﬁ o —

Hinh 2.15 Cai arduino IDE

b. Cai dat board ESP8266
Chon Preferences

& CayennePZEMO04T3 | Arduino 1.8.19

File Edit Sketch Tools Help

Mew Ctrl+M

Open... Ctrl+0

Open Recent

Sketchbook ]

Examples L

Close Ctri=W TTESP8266.h>
Save Ctrl+5 30.h>

Save As.., Ctrl+Shift+5

Page Setup  Ctr+Shift+P  |nection
Print Ctrl+P e

Preferences  Ctrl+Comma

nt
Cuit Ctrl+C .
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Copy link ¢ dudi vao Additional Boards Manager URLS
https://arduino.esp8266.com/stable/package esp8266com_index.json

Preferences

Settings  Network

Sketchbook location:

Ci\sersiuser\Documents\Arduine Browse
Editor language: System Default ~ | ([requires restart of Arduino)

Editor font size: 17

Interface scale: Automatic | 100 - %% (requires restart of Arduin)

Theme: Default theme - (requires restart of Arduino)

Show verbose output during: [] compilation [] upload

Compiler warnings: MNone

[] pisplay line numbers ] Enable Code Folding

Verify code after upload [ Use external editor

Check for updates on startup Save when verifying or uploading

[[] Use accessibility features

Additional Boards Manager URLs: :kage_espﬁlﬁﬁcom_index.json,https:,.',.’arduino.espSZGG.comfshblefpadcage_es%ﬁcom_index.json ﬁ

Mare preferences can be edited directly in the file
C:\Users\user\AppDatalLocal\Arduino 15\preferences. txt

(edit only when Arduino is not running)

oK Cancel

Sau d6 vao tools va lam theo nhu hinh bén dudi

E Auta Format Ctri=T
Archive Sketch
R Fix Encoding & Reload
Managz Libraries,.. Ctrl=Shife+|
Serial Monitor Ctrl=Shift+ M
Senal Plotter Ctrls Shift+rL

WIFID01 S WiRiNIMA Firmware Updater

Board: “LOLINMWEMOS) D1 B2 & mim®
Upload Speed: "021600°

CPU Frequency: "30 MHz"

€ Flzsh Size; *484B (F5:2MB OTA: ~1015KEB)"

Boards Manager...

Arduino AVE Beards  *|
ESPE2ES Boards (3024 »|

d Debug port: "Dicakled” ¥
i Debug Levek “Mone® » 2
AP Variant: "v2 Lower Mermars” » E|
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ards Manager

vpe Al W | | espB266

espB266 A

by ESP8266 Community

Boards included in this package:

Generic ESPE8266 Module, Generic ESPE285 Module, Lifely Agrumino Lemon w4, ESPDuine (ESP-13 Module), Adafruit Feather
HUZZAH ESPE8266, WiFi Kit 8, Invent One, XinaBox CW01, ESPrasso Lite 1.0, ESPresso Lite 2.0, Phoenix 1.0, Phoenix 2.0,
NodeMCU 0.9 (ESP-12 Module]), NedeMCU 1.0 (ESP-12E Maodule), Olimex MOD-WIFI-ESP2266(-DEV), SparkFun ESP2266& Thing,
SparkFun ESP8266 Thing Dev, SparkFun Blynk Board, SweetPea ESP-210, LOLIN{WEMOS) D1 R2 & mini, LOLIN{WEMOS) D1 mini
{clone), LOLIN{WEMOS) D1 mini Pro, LOLIN({WEMOS) D1 mini Lite, LOLIN{WeMaos) D1 R1, ESPino (ESP-12 Module),
ThaiEasyElec's ESPinc, Wiflnfo, Arduing, 4D Systems gen4 IoD Range, Digistump Oak, WiFiduine, Amperka WiFi Slot, Seead
Wico Link, ESPectro Core, Schirmilabs Eduino WiFi, ITEAD Scnoff, DOIT ESP-Mx DevKit (ESPS285).

Cnoline Help

Mare Info

3.0.2 » IHSER

Close

Tim esp8266 va 4n cai dat
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CHUONG III: TINH TOAN VA THIET KE

3.1Sodokhoi
So do6 khoi: phan diéu hudng pin mait troi

KHOI NGUON

¥

.. KHOI BPIEU KHIEN
TRUNG TAM

KHO1 CAM BIEN | KHOI DONG CO

KHOI NGUBN J

Nguyén 1y hoat dong:

« Khi hé théng dinh hudng duoc cip dién, sé tu dong dit lai vé ché do toa do
gbc ban dau, lac ndy mit phang tim pin mat troi s& vudng goc véi anh nang
mit troi tai thoi diém 7h sang.

« Néu c6 anh nang, hé thong s& ty nhan biét anh nang bang cam bién quang trd
dugc chiéu sang, thiét bi sé tu dong do vi tri mat troi va diéu chinh dé cho mat
phang tim pin mat troi vudng goc voi tia sang cliia mat troi. Khi mat troi di
chuyén vi tri, hé théng s& tu dong nhan biét va thay doi theo.
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So d6 khéi: phan giam sat dong dién IOT

KHOI NGUON

TRUNG TAM

| KHOI BIEU KHIEN

KHOI CAM BIEN

|OT truyén thong

KHOI NGUON

Nguyén 1y hoat dong:

Khi dugc bat ngudn, thiét bi s& dang nhap vao wifi di cai dat truée d6 két ndi véi

sever myDevices Cayenne.

Sau khi két ndi véi sever, module s& doc gia tri tir cam bién, tinh toan va dua lén

giao dién ma nguoi dung da tao.
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3.3 Két noi véi sever myDevices Cayenne q
Vao link: https://cayenne.mydevices.com/cayenne/forum_login dé tao tai khoan

Sau d6 do chon device generic ESP8266

* [z =
Cay,e"ne . LoadCell =+ Community Docs  UserMenu
& Devices & Widgets Single Board Computers
Search

Single Board
Computers
MicroControllers Microcontrollers
Sensars
Actuators

Extensions

LoRa

Ta c6 thé thay 3 dong : tén , mat khau , ID . D& copy va code
char username[] = "copy vao day";
char password[] =" copy vao day ";

char clientID[] =" copy vao day ";

* 7 =

LoadCell + Community Docs  User Men

Connect your Device
Commercialize your loT solution
using your own brand. SELECT YOUR BOARD MQTT USERNAME
Generic ESP8266 439049b0-0660-11ed-8df2 @A
V4 MQ
T 1f5cfacs7esfc2b28eaalffbo | (2]
CLIENT IC
El ) CONNE
349a2920-1bf1-11ed-baf6- = 2
ant . -
MQTT SERVER MQTT
7 PORT:
to Arduino IDE mgtt.mydevices.com
1883

Remove
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Sau khi két ndi dugc sever, ta s& tao giao dién dé quan sat dién ap.

Caygnne

Load Cell +

& =

Community Docs  User Menu

& L)
Create App

Commercialize your loT solution

using your own brand. Learn more Channel

4,000

Generic ESP8266

Overview | Data Generic ESPB266

Va day la giao dién sau khi tao kénh

My Project 4+

Cayenne Fspr266

Commercialize your loT solution
using your own brand. Learn more

I8 overview Spata

©® MACH THANH PHONG...

ot Cong suét W
my Ampe
my Cong sudt W ""0.00
mp Cos phy Analog
mp KiWh [ E—
A TANSO Analog iiih
& volt
234,100 | =001
Analog

Q. Search Devices

Tao giao dién va chon channel

@ &
Create App Community Docs  User Menu
Offline
MACH THANH PHONG / D...  §¥
Ampe TANSO
Live m h d w 1mo 3mo 6mo 1y Custom
=(0.00
— TANSO
Analog
10
g
Cos phy 2 s No data available
for this period
||‘O OO Jan 017:00 AM Jan 01 7:00 AM
Analog
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802 @ ™ 4 VP VOLTAGE CHANNEL 1
Dugc gén cho cac chi so dién ap
< MACH THANH PHONG / DH... + doc tir cam bién.
Voltage sensor value in volts (V)
CURRENT CHANNEL 2
Kénh 2 chi dinh dé doc dong dién
hién tai tir cdm bién
Current sensor value in amperes
) m» 58,10 wp Q25 (A)
237 POWER CHANNEL 3

Kénh 3 dugc chi dinh dé do cong
TAN S8 sudt tir cam bién
Power sensor value in watts (W)
ENERGY CHANNEL 4
Kénh 4 duoc chi dinh dé doc ning
luong tiéu thy tir cam bién do
Energy sensor value in kilo watt
hour (kWh)
FREQUENCY CHANNEL 5
W Analog Kénh 5 dugc gan cho céac chi sd

tan sb tir cam bién

volt Céng sudt W Ampe

49,80
49,78
49,76
49,74
49,72
49,70

aa ey Frequency sensor value in hertz
(Hz)

my 0,01 mp (0,98 POWERFACTOR CHANNEL
6

Kénh 6 dugc gan dé doc hé sb
cong suit du an tir déng hd
Calculated result based on sensor
values (Két qua tinh toan dua trén
gia tri cam bién)

e ) Cayenne trén dién thoai s

duoc cap nhap gidng nhu trén web.
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CHUONG IV: THI CONG MACH
4.1 Thi cdng mach diéu hwéng tam pin.

Hinh 3.2 Két ndi cam bién quang véi arduino

Cach nbi day
4 day tin hi¢u analog out >>> A0, A1, A2, A3 (analog in)
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Hinh 3.3 Két ndi 2 servos v&i arduino

Servo panel: chan out >>> chan - 9
Servo rotator: chan out >>> chan 8

Tuy nhién dong dién ra ctia arduino qué yéu khong du chay 2 servo nén em di ding
2 bd ngudn (9V cho arduino) va (5V cho 2 servor)
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Hinh 3.4 Phan diéu hudng tdm pin hoan chinh

40



D6 an t6t nghiép DH19TD Mach Thanh Phong

4.2 Thi cong phan 10T

Thi nghiém

Hinh 3.5 thi nghiém do dong dién
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Hinh 3.6 Nap code cho 2 dén nhap nhay 1a dung
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Hinh 3.7 Két n6i Pzem 004T 100A véi ESP8266 D1 mini
TX>>D7
RX>>D8
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Anh m6 hinh hoan thién

ST . ‘ I e s SR T R

Hinh 3.8 M6 hinh hoan thién

Go6m phan diéu hudng tam pin va IOT
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4.3 Code

a. Phan code cia diéu hwéng tAim pin mit troi
#include <Servo.h>

Servo myservol, myservoz;

int LDR1 = A0, LDR2 = A1, LDR3 = A2, LDR4 = A3;
int rRDL1 =0, rRDL2 =0, rRDL3 =0, rRDL4 = 0;

int max1=0, max2=0, max3=0;

int serl = 80, ser2=0;

void setup() {
myservol.attach(9);

myservo2.attach(8);

Serial.begin(9600);
myservol.write(serl);

myservo2.write(100);

void loop() {
rRDL1 = analogRead(LDR1) / 100;
rRDL2 = analogRead(LDR2) / 100;

rRDL3 = analogRead(LDR3) / 100;
rRDL4 = analogRead(LDR4) / 100;
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max1 = max(rRDL1, rRDL2);
max2 = max(rRDL3, rRDL4);,

max3 = max(max1, max2);

If(rRDL1<max3 && rRDL2<max3)
{
if(serl<140)
serl+=1;
myservol.write(serl);

¥
If(rRDL3<max3 && rRDL4<max3)

{
if(serl1>0)
serl-=1,
myservol.write(serl);

¥

If(rRDL2<max3 && rRDL3<max3)
{
Serial.printIn("'servo2 +" + String(ser2));
if(ser2<180)
ser2+=1;

myservo2.write(ser2);

¥

Mach Thanh Phong
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If(rRDL1<max3 && rRDL4<max3)
{
Serial.printin("'servo2 -" + String(ser2));
if(ser2>0)
ser2-=1,

myservo2.write(ser2);

¥
delay(15);

b. Phan code 10T
//khai bao thu vién

#include <Arduino.h>
#include <CayenneMQTTESP8266.h>
#include <PZEMO004Tv30.h>

Il G& 18i két n6i Cayenne

#define CAYENNE_DEBUG

// Kich hoat tinh ning in ndi tiép

#define CAYYENE_PRINT Serial

// Kénh hién thi gia tri dong hd

Mach Thanh Phong
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#define VOLTAGE_CHANNEL 1 //voltage

#define CURRENT_CHANNEL 2 //current

#define POWER_CHANNEL 3 //power

#define ENERGY_CHANNEL 4 //energy

#define FREQUENCY_CHANNEL 5 //frequency
#define POWERFACTOR_CHANNEL 6 //power factor

PZEMO004Tv30 pzem(D7,D8); //ITX=D7 RX=D8

[IWIiFi network info.

char ssid[] = "nhap wifi c6 internet vao";

char wifiPassword[] = "an mat khau cua ban";

Mach Thanh Phong

/[ESP8266 Cayenne authentication info. This should be obtained from the Cayenne

Dashboard.

char username[] = "#x**xx*x"
char password[] = "****xx*xkn
char client| D[] = "k,
//Meter values

float Voltage;

float Current;

float Power;

float Energy;

float Frequency;

float PowerFactor:;
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void setup() {
Serial.begin(115200);

/1 Boi Serial Monitor mé trudce khi tiép tuc
while(!Serial);

delay(100);

/I Bat dau két ndi Cayenne

Cayenne.begin(username, password, clientlD, ssid, wifiPassword);

Serial.printin("PZEM-004T-100A Energy Meter Cayenne Interface using Wemos
D1 Mini (ESP8266)™);

Serial.printIn("");
}

void loop() {
/lget meter values
Voltage = pzem.voltage();
Current = pzem.current();
Power = pzem.power();
Energy = pzem.energy();
Frequency = pzem.frequency();

PowerFactor = pzem.pf();

Cayenne.loop();
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/[Display Voltage Value

CAYENNE_OUT(VOLTAGE_CHANNEL)

{
Serial.printIn("Measurement Results: ");
Cayenne.virtualWrite(VOLTAGE_CHANNEL, Voltage);
Serial.print(*Voltage: "); Serial.print(\Voltage,3); Serial.printin(*V");

by

/[Display Current Value
CAYENNE_OUT(CURRENT_CHANNEL)

{
Cayenne.virtualWrite(CURRENT_CHANNEL, Current);

Serial.print("Current: "); Serial.print(Current,3); Serial.printin("A");
¥

/IDisplay Power Value
CAYENNE_OUT(POWER_CHANNEL)

{
Cayenne.virtual Write(POWER_CHANNEL, Power);

Serial.print("Power: "); Serial.print(Power,3); Serial.printin(""W");
¥

/IDisplay Energy Value
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CAYENNE_OUT(ENERGY_CHANNEL)

{
Cayenne.virtualWrite(ENERGY_CHANNEL, Energy);

Serial.print("Energy: "); Serial.print(Energy,3); Serial.printin("kwWh");
¥

/IDisplay Frequency Value
CAYENNE_OUT(FREQUENCY_CHANNEL)
{
Cayenne.virtualWrite(FREQUENCY_CHANNEL, Frequency);
Serial.print("Frequency: "); Serial.print(Frequency,2); Serial.printin("Hz");
by

/IDisplay Power Factor Value
CAYENNE_OUT(POWERFACTOR_CHANNEL)
{
Cayenne.virtualWrite(POWERFACTOR_CHANNEL, PowerFactor);
Serial.print("Power Factor: "); Serial.printin(PowerFactor,3);

Serial.printIn("");
}
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CHUONG V: KET LUAN VA PHUONG HUONG PHAT TRIEN

5.1 KET LUAN

Dé tai da dat muc tiéu, nghién ctru cac hé thdng tu dong diéu chinh goc quay
bé mit thu nang luong mat troi theo vi tri ciia mat troi dé thu duoc nhiéu nang luong.

Thiét ké, ché tao hoan chinh hé thdng tu dong diéu chinh goc quay bé mit thu
ctia thiét bi pin mit troi hé gia dinh, c6 thiét bi d6i ching. M6 hinh da hoat dong t6t
va
dung voi yéu cau dat ra tir dau, co thé nang cao hiéu suét panel mit troi tai moi thoi
diém.

M0 hinh c6 gia khong qué dit va co thé tmg dung tai nhiéu noi, c6 thé 1am
nguodn cung cép dién cho nhimg ho gia dinh tai khu vuc chua phat trién dién ludi,
hodc lam nguén cung cap du phong khi ctp dién.

Uu va nhuwoc diém.
Uu diém:
e két cAu tinh gon
e d& ché tao
o d€ lap dat
e gia thanh ché tao thip
e dai chiu nhiét va thu nhan tin hi€u anh sang la kha phu hop
Nhuoc diém:
e cong sut nho
e mach hoat dong chua 6n dinh
5.2 HUONG PHAT TRIEN
Hudng phat trién tiép theo:
Ung pin mét tro1 vao mo hinh c6 cong suat 16n hon trong doi séng.
- Thiét ké bd khung xoay bang inox bén bi hon theo thoi gian
- Tiép tuc phat trién va Umg dung cac giai thuat do tim diém cong suat cuc dai dé
nhanh chong bam sat diém cuc dai va on dinh
-Ung dung vao m6 hinh ning luong mat troi 16n, tir d6 ¢ thé két ndi voi ludi dién.
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=

o ol

TAI LIEU THAM KHAO

TAI LIEU MON KY THUAT SO — THS. LUU HOANG.

PO LUONG PIEU KHIEN BANG MAY TINH — THS. NGUYEN LUONG
THANH TUNG. , ’

TRAN BACH, “LUOI PIEN VA HE THONG DPIEN”, NHA XUAT BAN
KHOA HOC VA KY THUAT, HA NQI, 2000. ,

LA VAN UT, “PHAN TICH VA BIEU KHIEN ON DINH HE THONG
PIEN”, NXB NHA XUAT BAN KHOA HOC VA KY THUAT, HA NOI,
2001.

HTTPS://WWW.HWLIBRE.COM/VI/SERVO-SG90
HTTP://ARDUINO.VN/BAI-VIET/42-ARDUINO-UNO-R3-LA-GI
HTTPS://CREATELABZ.STORE/BLOGS/CREATELABZ-
TUTORIALS/IOT-ENERGY-METER-FEATURING-CAYENNE-
DASHBOARD-USING-PZEM-004T-V3-AND-WEMOQS-D1-MINI
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