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LOI CAM ON

Trong thoi gian thyc hién ludn van, Em da nhan duoc sy quan tam rat
16n cia nha truong, cac khoa, cac phong ban chirc nang, cac Thay, Co gido va

cac ban hoc vién.

Em xin chan thanh cdm on Ban giam hi¢u, Khoa sau dai hoc, cac giang

vién da tao diéu kién cho em trong qua trinh hoc tap ¢ trudong.

Em xin bay t6 10i cam on chan thanh nhat dén Thay gido PGS.TS
Lai Khic Lai. Truong dai hoc K¥ thuit Cong nghiép Thai Nguyén da tan tinh
huéng dan trong qua trinh thyc hién luan vin nay.

Em xin chan thanh cam on dén cac thﬁy, cd gido trong khoa Dién, bd
mon Piéu khién ty dong hoa, trung tdm thi nghiém cua truong Pai hoc Ky
thuat Cong nghiép - Pai hoc Thai Nguyén da giup dd va tao diéu kién tot nhat
dé em hoan thanh luan vin nay.

Mic du da rat cd gang, song do thoi gian, thiét bi, trinh d6 va kinh
nghiém con han ché nén luan van nay chic chin khong tranh khéi nhiing
thiéu sét. Em rat mong nhan duoc nhiing ¥ kién dong gop cua cac thay, co
gido va cac ban dong nghiép dé luan van dugc hoan thién va cé ¥ nghia Gmg
dung trong thuc té.

Théi nguyén, ngay 25 thang 12 nam 2014

Tac gia ludn van

Trin Manh Quén
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LOI CAM DOAN

Tén t6i 1a: Tran Manh Quén.
Sinh ngay: 01 thang 12 nam 1984.
Noi sinh: Hung Son - Dai Tir - Thai Nguyén.

Hoc vién 16p Cao hoc khoa K14 - chuyén nganh: Ky thuat diéu khién
va Ty dong hoa - Truong Dai hoc Ky Thuat Cong Nghiép Thai Nguyén — Dai
hoc Thai Nguyén.

Hién dang cong tac tai: Truong Cao dang nghé sé 1 — Bo Qudc Phong.

Pia chi: T6 27- Phudng Quang Trung TP Thai nguyén.

T6i xin cam doan day |a cong trinh nghién ctru cia riéng toi. Cac sd
liéu néu trong luan van 1a trung thuc. Nhitng két luan khoa hoc cta luan vin

chua timg dugc cong bd trong bat ky cong trinh nao khac.

To1 xin cam doan rang moi thong tin trich dan trong luan van déu chi rd

nguén géc.
Théi nguyén, ngay 25 thang 12 nam 2014

Tac gid ludn vian

Trdan Manh Quéin

S6 héa bsi Trung tam Hoc liéu - PHTN http://www.lrc-tnu.edu.vn/




MUC LUC
LOT CAM ON ...ttt i
K0 QYN § 510 7N [T TR i
1Y L8[ 5 OO iii
DANH MUC HINH VE ..o ooeoeeeeeeeeeeeeetetee ettt enen e, Vi
MO BDAU ...ttt ettt en e 1
1. Tinh cAp thiét clla d& tAi ...ov.oveveeeeeeeeeeseeeteeeesee e 1
1. MUC tI€U TUAN VAN ..ueiiiiiiiiiiiiiiiitieeeeee ettt re e e e e e e e eaaraeees 1
3. NO1 dUng TUAN VAN ....oeiiiiiii e 2
CHUONG L.ttt ettt sttt 3
TONG QUAN VE NANG LUONG MAT TROL......oveeeeeeeeeereeesenenesens 3
1.1. NGUON NANG LUONG MAT TROI ....voveveeeeeeeeeeeeeeeeeeeeeeeeeeeeenennn 3
1.1.1. NAng Iurong MAt trOT ...cccvveeiiieeeiiiieeiiiee e siiee s sire e siee e iae e ssee e 3
1.1.2 . PhO DUC X ML TN 1.vrtevereeeeeeeeeeteee e eee et ene s et en s s eneneeenenas 4
1.1.3. Tiém ning ning luong mit troi & Viet Nam........cccoeeeveeeeveereeeesns 7
1.2. CAC PHUONG PHAP KHAI THAC, SU DUNG NANG LUONG MAT
TROL....ioe oottt ettt sttt en et en e en e 7
1.2.1. Thiét bi dun nudc néng bang NLMT ........ccocovvevevrnrrerrsrnsensenieeesnens 8
1.2.2. Bép nAu ding NLMT ......coviiiiiieeeeeeeeeeeeee e 8
1.2.3. Thiét bi chung cat nudc ding NLMT ........ccovvvevnverreinessssensenieeesnens 9
1.2.4. Pong co stirling chay bang NLMT ........ccocvvvvevnesiiresiesisssenesseens 10
1.2.5. Thiét bi sdy khd ding NLMT .......ccccevimrrrireiisseseeeseesesessenessenens 10
1.2.6. Thiét bj 1am lanh va diéu hoa khéng khi ding NLMT ..................... 11
1.2.7. PIN MAL tEOT . ttttiiiiiiiiiiiiiiiitiiieie e e csiii e e e e e e e s s esabbbbre e e e e e e e e s e nanarnees 11
1.2.8. Nha may nhiét dién str dung nang luong mat tro1 ......ccvevvvevieennnne 12
1.3. HUGNG NGHIEN CUU SU DUNG NANG LUQNG MAT TROI...... 13
1.4. TONG QUAN VE HE THONG DIEN MAT TROI ....c.oveeeveeeereen 16
1.5. NGUON DIEN MAT TROI LAM VIEC POC LAP .....cccooveveeererenn, 19
T B s T 403 s o PP 19

S6 héa bsi Trung tam Hoc liéu - PHTN http://www.lrc-tnu.edu.vn/




\Y

1.5.2. Nguyén ly hoat dong cta hé théng ning luong mit troi .................. 20
(@) 5 1010) (€ 12T 22
THIET KE INVERTER MQT PHA THUAN SIN PQC LAP (I0G -
INVERTER OFF GRID ..ottt es e sne s 22
2.1. TONG QUAN VE INVERTER .......cocsviiuiiiiiisieeeseestessss s 22
2.1.1. PInh nghTa.....ccooiiiiiii 22
INVErter NAY INVEITEI ......ccieiece e 22
2.1.2.Phan 1oai cac b0 INVEItEr.......cccvreiieeeee it 22
2.2. INVERTER AP MOT PHA ....c..coovieeeeeeeeeee et 23
2.2.1. So d0 khoi Inverter 4p MOt Pha........cccvveererieeeeie e 23
2.2.2. Mot 86 50 d0 Inverter 4p MOt Pha .......c.eveeieeeeeeieieeeee e 24
2.3. INVERTER PIEU CHE PO RONG XUNG HINH SIN (SPWM) ........ 28
2. 3.1. Bo bién doi dung Transistor két hop bién ap dau ra. ......cccoevveeveveenee, 31
2.3.2.B0 bién dbi ding Transistor két hop véi bd loc LC ngd ra .................. 33
2.3.3.Inverter sir dung nhiéu cip dién 4p mot Chid .......oooveveeeeeveireeeeeeae, 34
2.4. THIET KE INVERTE BPOC LAP MOT PHA THUAN SIN........coo...... 37
2.4.1. Mach GBU KRIEN ...ttt 37
2.4.2. Mach AONZ TUC.......eiiiiiii e 44
(035 1610) € < TSRS 48
LAP DAT VA THU NGHIEM BO INVERTER THUAN SIN........ccocven.... 48
3.1. SO A LAP TAP ovvveeeeeeieeeeeeee ettt 48
3.2. Két qua thir NGRIIN. .....ce.vevevceeeecesee e 59
PHU LUC 1: CHUONG TRINH DIEU KHIEN ......ooiieeeeeeeeeeeeeeeeneeins 66

S6 héa bsi Trung tam Hoc liéu - PHTN http://www.lrc-tnu.edu.vn/




Vi

DANH MUC HINH VE

Hinh 1.1: Pinh nghia cac vi tuyén (a) va kinh tuyén (b) 4
Hinh 1.2 : Phd btric xa mit trdi bén trong va ngoai bau khi quyén 5
Hinh 1.3. Thai duong ning 8
Hinh 1.4. Bép niu dung NLMT 9
Hinh 1.5. Thiét bj chung cat nuéc ding NLMT 9
Hinh 1.6. Dong co stirling chay bang NLMT 10
Hinh 1.7. Lo sy st dung hé thong NLMT 10
Hinh 1.8. Nha may st dung Nang lugng mat troi 12
Hinh 1.7. Lo sdy st dung hé thong NLMT 12
Hinh 1.8. Nha may sir dung Nang lugng mat troi 12
Hinh 1.9: M6 hinh hé théng dién mat tro1 lam viéce doc lap 17
Hinh 1.10: M6 hinh hé thong dién mat troi ndi ludi 18
Hinh 1.11: M6 hinh hé thong dién mat troi doc 1ap. 20
Hinh 2.1: So d6 khéi inverter 4p mot pha c6 bién ap 23
Hinh 2.2: So d6 khdi inverter 4p mot pha khong c6 bién ap 24
Hinh 2.3 : So d6 mach luc cua Inverter ap mot pha dang cau sur 25
dung transistor

Hinh 2.4: So dd mach luc cua nghich Iuu ap mot pha dang cau 26
Hinh 2.5: D6 thi dién 4p ra cua so db hinh 2.4 27
Hinh 2.6: So dd Inverter ap mot pha dang cau chuyén mach phu 27
thudc theo nhanh (theo pha)

Hinh 2.7: So @6 nghic lwu Ap mdt pha dang ciu chuyén mach 28
theo nhom van, c¢6 diot ngan cach

Hinh 2.8: Thu tu sip xép cac xung hinh chir nhat cung bién do 30
tuong duong véi song hinh sin

S6 héa bsi Trung tam Hoc liéu - PHTN http://www.lrc-tnu.edu.vn/




vii

Hinh 2.9: Phuong phép diéu ché d6 rong xung véi truong hop didu ché 30
mot cap

Hinh 2.10: Nghich luu song vudng 31
Hinh 2.11: Dang séng cua Inverter song vudng so vdi song sin 32
Hinh 2.12: So d6 ghép bo loc LC & ngd ra 33
Hinh 2.13: Dang song cua Inverter song vuong vaoi bo loc LC 34
Hinh 2.14: Bién d6i DC-AC 34
Hinh 2.15: Dang song ra 35
Hinh 2.16: So d6 nguyén ly 37
Hinh 2.17 : Khéi hoi tiép 38
Hinh 2.18: Khbi diéu khién chinh 39
Hinh 2.19: Khéi nguén 39
Hinh 2.20: Khéi hién thi 40
Hinh 2.21: Khéi diéu khién quat va chudng béo 40
Hinh 2.22: Khéi do dién ap 4c quy 41
Hinh 2.23: Khéi loc ngudn cho khéi Driver 41
Hinh 2.24: Khéi chuyén mach 42
Hinh 2.25: Khéi Driver céng suit 44
Hinh 2.26: Khéi loc ngudn chinh 44
Hinh 2.27: Khéi cong sut 46
Hinh 3.1: Mach in chua lip rap linh kién 52
Hinh 3.2: IC Atmega8 52
Hinh 3.3: IC khuéch dai thuat todn LM324N 53
Hinh 3.4: Hinh anh Mosfet cong suat IRF3205 53
Hinh 3.5: Tranzitor 2N2907 va 2N222 53

S6 héa boi

Trung tam Hoc liéu - PHTN

http://www.lrc-tnu.edu.vn/




viii

Hinh 3.6: Bi 6t chinh luu va di 6t on ap 54
Hinh 3.7: Hinh anh veé tu dién 54
Hinh 3.8: Hinh anh vé Jic cim trong mach 54
Hinh 3.9: Hinh anh ro le 5 chan 55
Hinh 3.10: Bién dong 55
Hinh 3.11: Bién tro 55
Hinh 3.12: Phia dudi cua mach dién 56
Hinh 3.13: Phia trén ctia mach dién 56
Hinh 3.14: Tén silic lam bién ap cong suat 57
Hinh 3.15: Khung cta bién ap 57
Hinh 3.16: Cudn day cua bién ap cong suit 58
Hinh 3.17. Két ni mach luc 59
Hinh 3.18: Dang song va dién ap ra khi khong tai 59
Hinh 3.19: Dang song va dién 4p ra khi tai 13 bong soi dot 100W 60
Hinh 3.20: Hinh chuyp riéng dang s6ng cua hinh 3.19 60
Hinh 3.21: Dang song ra trén tai khi tai 1a quat di¢n 45W 61
Hinh 3.22: Hinh chup riéng dang song ctia hinh 3.21 61
Hinh 3.23: Dang song ra trén tai khi tai 1a bong dén huynh quang 62
30W

Hinh 3.24: Hinh chup riéng dang song cua hinh 3.23 62
Hinh 3.25: Dang song ra trén tai khi tai la 01 bong dén huynh 63
quang 30W, 01 quat ban 45W, 01 bong dén huynh quang 30W

Hinh 3.26: Hinh chup riéng dang soéng cua hinh 3.25 63

S6 héa bsi Trung tam Hoc liéu - PHTN http://www.lrc-tnu.edu.vn/




MO DAU

1. Tinh cap thiét ciia dé tai

Thién nhién di wu dai cho loai nguoi chung ta mot ngudn ning luong
tai tao vO tan vaéi trir lugng 16n do 1a nguén nang luong mat troi. Pac biét
Viét Nam ndm & vi tri tir vi d6 23023° Bic dén 8027 Bic, Viét Nam ndm
trong khu vuc ¢6 cuong d§ blirc xa mat troi tuong ddi cao. Trong do, nhiéu
nhat phai ké dén thanh phd H6 Chi Minh, tiép dén 1a cac ving Tay Bac (Lai
Chau, Son La, Lao Cai) va ving Bac Trung Bo (Thanh Hoa, Nghé An, Ha
Tinh)...

Nguén nang lwong mit troi cd uu diém sach. Phat trién nganh coéng
nghiép san xuat pin mat troi s& gop phan thay thé cac ngudn ning luong hoa
thach, giam phat khi thai nha kinh, bao vé moi truong. Vi thé day duoc coi 1a
nguodn nang luong quy gia, co thé thay thé nhiing dang nang luong cii va
chuyén théng dang ngay cang can kiét.

Pé khai thac va st dung dugc cac nguén nang lugng tai tao mot cach
hiéu qua can c6 mot hé théng bién d6i nguon nang lugng ndy thanh ning
luong dién truyén théng(AC 220V- 50HZ; 110V- 60HZ) dé cung cip dién
cho céc thiét bi dién trong gia dinh. Hién nay trén thi truong thudong chi co
cac bo bién déi DC/AC véi chit luong dién khoéng cao, cac mach sir dung
trong bd bién d6i thuong 1a mach da hai véi dang xung vudng sau dé loc tan
va stra dang song bang ciu trac bién ap va ty dién nén dang song ra khong
chuan hinh sin. Khi nguén dién nay cung cép cho céc thiét bi dién véi thoi
gian 1au va cong suét 16n s& gay chay va hong thiét bi.

Boi thé thiét ké va ché tao mot hé théng bién tan OFF GIRD dé khai
thac ngué)n nang luong tai tao la viéc lam thiét thuc, can thiét va cép bach.

1. Muc tiéu luan van
Thiét ké va lap dat va thir nghiém bo Inverter thuan sin cong suat 400-

500W phuc vu khai thac nang lugng tai tao lam viéc doc lap
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3. Noi dung luan van
Luén vin bao gdbm cac chuong sau:
» Chuong 1: H¢ théng dién mat troi

» Chuong 2: Thiét ké inverter thudn sin mot pha doc lap (IOG -
Inverter Off Grid)

> Chuwong 3: Ché tao va thir nghiém inverter thuan sin trong 10G

> Két luan va kién nghi
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