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LOI CAM ON

T6i xin chan thanh cam on Truong Pai hoc Ky thuat Cong nghiép Thai
Nguyén, Phong Pao tao va Khoa ki thuat O t6 va May dong luc da cho phép
t6i thuc hién luan van nay. Xin cam on Phong Pao tao va Khoa ki thuat O to
va May dong luc vé su hd trg va gitp d& trong sudt qua trinh t6i hoc tap va lam
luan van.

T6i xin chan thanh cam on TS. Duong Thé Hung di hudng dan tdi hét
suc tan tinh va chu dao vé mit chuyén mon dé tdi cd thé thuc hién va hoan
thanh luan van.

T6i Xin cam on lanh dao, cac dong nghiép tai Co quan noi toi cong tac
da tao diéu kién va dong vién t6i trong sudt qua trinh hoc tap.

T6i xin bay té 10ng biét on sau sic dén cac thay phan bién, cac thay trong
hoi dong cham luan van da dong ¥ doc duyét va gop cac y kién quy bau dé toi
c6 thé hoan chinh luan vin nay.

Cudi ciing toi xin gui 101 cam on chan thanh toi gia dinh va ban bé, nhiing
nguoi da dong vién khuyén khich toi trong sudt thoi gian tdi hoc tap.

Tuy nhién do con c6 han ché vé thoi gian ciing nhu kién thac cia ban
than nén dé tai cua tdi c¢d thé con nhiéu thiéu sét. Toi rit mong nhan duoc su

gop ¥ dé luan vin duoc hoan thién hon.

Hoc vién



MUC LUC

DANH MUC CAC KY HIEU VA CHU VIET TAT ..o Vi
DANH MUC CAC BANG BIEU .......oooiiiieieieeeeeseseees s, Vii
DANH MUC CAC HINH VE VA DO THI ..ot viii
MO BDAU ..ottt ane s 1
1. LY O CROM B8 ...t 1
2. MUC GHCH CUA B8 A1 1+ttt ettt ettt en e eneneeeend 2
3.Y nghia khoa hoC VA thuC tiBN.........ccvvieeeieeeeeeeeee e, 3

F Y NGHIA KROG FOC: ..ot 3

¥ Y NGHIA tHIEC TON: .ot 3
4. DEI QNG NGNIEN CUU. ...t 3
5. Phuong phap nghi€n ClU...........ccooiieiiiii e 3
6. C4C NO1 dung chinh trong @& A ........c.oveevveeeeiieeeeee e, 3
CHUGNG 1. TONG QUAN VE VAN DE NGHIEN CUU .....covoveeiriernn 5
1.1. Nhién liéu va 0 Nhiém moi trrONG ......ceveveveeereeeeierieeeeeeseeesee s esen e, 5
1.2. Tong quan vé phat trién nguon dong luc cho phuong tién giao théng....... 9
1.3. GiGi thidU V& X NYDFIG..........cvieeeeeeeceeees e 9

1.3.1 Nguon géc ra doi ciia Xe NYDIId .........oevveieeeeeeeeeeeeeeeee e, 9

1.3.2. Dinh nghia vé X8 NYDIIG ........c.coooveveeeveeeeeeeeee e 10
1.4. So sanh dic tinh téc do cua dong co dién va dong co dét trong.............. 11
1.5. Xu hudng phat trién Xe NYDIId .......c.ceveeeeeieeeeeeeeeee e 14

1.5.1. Gigi thiéu mat S6 MAU Xe NYDFIG........cccvivieeeeeeeeeeeee e 15

1.5.2. Uu, nhwoc diém Cria Xe NYOFIG....c..cvoeveeeeieeceieeeeeeeeeeese e 17
1.6, KEL TUAN CHUONE 1 1.vvvivveeeeeeeeeeeee sttt 19
CHUONG 2. NGHIEN CUU PHUONG PHAP PHOI HOP.........cc.coovvenne. 20
NGUON DONG LUC CHO XE HYBRID .....oveeeeeeeeeeeeeeeeeeeeeeeeeeeen e, 20
2.1. C4c thuat ngir thuong dung trén xe hybrid ........ccooevveve e, 20



2.2. Cac phuong phap phdi hop ngudn dong luc hybrid ..........cccceevveeeeeenane, 21

2.2.1. Phuwong phdp phoi NOP NOTTIEP c.eveveeeeeeeeeereeeeeeeeeeeresses s, 21
2.2.2. Phuwong phdp phoi NOP SONG SONG .....vevveeeeereesserieeesssssessesieseenean, 22
2.2.3. Phirong phdp phéi hop Néi tiép - SONG SONG........vvveeerreeeeeseeeenns 23
2.3. C4c ché do 1am Viec ctia Xe NYDIId ........ovveveeeeeeeeeeee e, 24
2.3.1. Ché d3 Chay tAng t0C NNE......c.cveeeeeeeeeeeeeeeeeee e eeere e 24
2.3.2. CRE d5 Chay 01 @iNN ..o 24
2.3.3. Ché d 1ang t0C VA 180 UOC.........cveeveeveeeeeeeereeeeeeee s 24
2.3.4. Ché dé nap dac quy khi Xe Chuyén dong..........ccoeeeeeeeceeereeeeesesereees 25
2.3.5. Ché di nap dic quy khi xe GUNG VBN ........ceoveeeeeeeeeeeeereeerees e 25
2.4. Puong truyén cong suat & cac ché do 1am VIBC .........oveeveeveveeeeeeeeeens 26

2.4.1. Bé két hop cong sudt kiéu vi sai trong so dé nguén déng luc kiéu ket

0T o PSSR 26
2.4.2. Khi chi truyén cong sudt bang dong co nhiét ..........c.ccouevveevcveernnn, 27
2.4.3. Khi chi truyén cong sudt bang dong co dién ..........cocoevevvevreveeverenenn, 28
2.4.4. Khi truyén cdng sudt bang 2 nguon coNg SUAL ...........ccvevevveevreereenn. 28
2.5. Chién lugc phdi hop NQUOn doNG TUC.......c.vveeeeeeeeeeeee e, 29
2.6. K&t TUAN CHUONE 2 1.vovovveveeveeeeetesee et ees s st snssns s 31
CHUGONG 3. XAY DUNG MO HINH XE HYBRID KIEU KET HGP........ 32
BANG PHAN MEM GT-SUITE .....ccoiiiiiiieieeieiesieisssesesss s 32
3.1. Gigi thieu V& phan MEM GT-SUIE .........cecvvevrereersreeeeeeeeeessssee s 32
3.1.1. Gidi thigU CNUNQ....ccvi i 32
3.1.2. Cac tinh nANG CRINN .........c..cooeiiiiiei e 33
3.1.3. C4c thanh phdn, mé dun chinh ciia phan MEM..........coovevveeeeveerennn, 33
3.2, COSO Y tNUYEE ... 34
3.2.1. Chién lupc diéu khién nap dién cho dC qQUY .........ceveeveeveeeeeeseeeen, 34
3.2.2. Sor dé lam viéc cuia hé thong truyén 1eC..........ceeveeveeveeeseeeeeeeea, 35



3.2.3. Ché dg vdn hanh cuia xe HEV sir dung nguon déng luc két hop ....... 35

3.3. Xay dung mo6 hinh MO PhONG......ccceiveeiiee e, 36
3.3.1. Cdc buéc xay dung MmO hiNh ..o 36
3.3.2. Muc dich xdy dung md hiNN............ccoooiiiiiiiece e 39

3.4. Két qua md phong khi dong co duoc lap trén xe thuong va xe hybrid ... 43
BA.L. TOC AP AONG CO e 43
3.4.2. TIEU hao NNIEN THEU......cooereiei e 45
3.4.3. PRAL tAl NOy ...t 47
3.4.4. PRALINATI CO ...t 50
3.4.5. PRAL AT HC ..ot 52

3.5. KEL IUAN CHUONE 3 ...ttt 55

KET LUAN CHUNG. ..ottt en s 56

TAILLIEU THAM KHAO ..ottt ettt en st en e 58



DANH MUC CAC KY HIEU VA CHU VIET TAT

Ky hiéu Dién giai
bCb bong co dién
DCPT | Bong co dét trong
EV O t6 dién
HEV O t6 lai dién
USHC Chu trinh thir xe con trén xa 16 cia My
FTP-75 | Chu trinh thir xe con trén duong thanh phé cia My

Vi




DANH MUC CAC BANG BIEU

Bang 3.1. Cac thng s6 chinh cta xe thuong va xe hybrid...........cccoceeeenene. 37
Bang 3.2. Cac thong s6 cua chu trinh thir Xe CON......c.ovevevveeeieeeeeeeeeeeae 40
cho dudng thANh PhS CUA M ..., 40
Bang 3.3. Céc thong s cua 2 chu trinh tha FTP-75 vA USHC ...................... 41

vii



DANH MUC CAC HINH VE VA PO THI
Hinh 1.1. S6 luong 6 t& va xe may hoat dong hang nam caa Viét Nam .......... 5

Hinh 1.2. Ty Ié phéat thai cac khi gay 6 nhiém theo céc ngudn phat thai chinh

CUA VIEt Nam NAM 201 L.ttt st e s s e e e s sareee s 6
Hinh 1.3. Lugng khi thai CO do cac phuong tién co gidi duong bo gay ra.....6
Hinh 1.4. Ty 1é phat thai cac chat & nhiém do cac phuong tiéNn..........ccccueene.... 7
CO IOT AUONG DO .o 7
Hinh 1.5. Ty I& 6 t8, xe may theo s6 nam sir dung tai Ha Noi nam 2011......... 8
Hinh 1.6. Dac tinh luc kéo - tc d6 vGi cONg SUAL YBU CAU...........veeeeeeenens 11
CUA GONEZ CO XANE..envveeirierireesieesree e e e essre e re e ne e sne e s e e ane e neeennees 11
Hinh 1.7. Dac tinh luc kéo-tdc d6 véi hop sb tu dong caa mét xe................. 12
Hinh 1.8. Bac tinh tiéu hao nhién liéu cua mot dong co xang...........cccceenee. 12
Hinh 1.9. Bac tinh ctia mot MmO-to di€N.......ccvvieeeeiciiieecee e 13
Hinh 1.10. Lyc kéo cua xe c6 dong co xang v6i hop S6 4 CAP ....veeveeeeeee, 14
VA MO-to dién Vi e dAn dONG 1 CAP ... 14
HINA 2.1, KIBU NOT LD ... 22
HINA 2.2, KIBU SONG SONG .....v.vieeieeeeeee ettt 23
HINN 2.3 KIBU KEENOP ..ot 24
Hinh 2.4. B két hop cONg SUAL KIGU Vi SAi .......c.vvveeeeeeeeseeiees e 26
Hinh 2.5. Bo két hop cong suét kiéu vi sai khi chi truyén cong suat.............. 27
CUA AONEZ CONMNIEL ..o 27
Hinh 2.6. Bo két hop cong suét kiéu vi sai khi chi truyén cong suat.............. 28
CUA AONZ CO AIN....eiiiiiiie ittt 28
Hinh 2.7. Bo két hop cong suét kiéu vi sai khi truyén cong suat.................... 28
DANG CA 2 NQUON. cov.veeveee sttt sttt sttt st en sttt aneetans 28
Hinh 2.8. Thuat toan didu Khién Xe HEV ......cceivniininieiseise s, 30

Hinh 3.1. Cira 6 giao dién phan mém GT-Suite va cac mod dun ¢ng dung ... 32

viii



Hinh 3.2. Phuong phap “thermostat ON-OFF” ..........ccoccoviiiiiiiiciii i, 34
dé diéu Khién nap dién Cho GC QUY ....vvvveeeeeceeeeeeeseeeeee s 34
Hinh 3.3. So d6 lam viéc cua bo diéu khién hé thdng truyén luc................... 35

Hinh 3.4. Ché d6 van hanh cta xe HEV st dung ngudn dong luc két hop.... 36

Hinh 3.5. M6 hinh xe thong thuong...........cccooiiiiiiii e 38
Hinh 3.6. M6 hinh xe hybrid kiéu két hop ndi tiép - song song .........c..c........ 38
Hinh 3.7. Chu trinh thir FTP-75.....coi i 39
Hinh 3.8. Chu trinh thir xe con trén xa 16 cua My, USHC............cccovvvennene. 41
Hinh 3.9. Chu trinh thir FTP-75 thiét 1ap trong m6 hinh mé phong............... 42
Hinh 3.10. Chu trinh thir USHC thiét 1ap trong mé hinh mé phong.............. 42
Hinh 3.11. Toc d6 dong co thudng va dong co 1ap trén xe hybrid................ 44
khi chay theo chu trinh 1ai FTP-75........ccccoiiiiiiiice e 44
Hinh 3.12. Téc d6 dong co thudng va dong co 1ap trén xe hybrid................ 44
khi chay theo chu trinh [ai USHC ... 44
Hinh 3.13. Tiéu hao nhién liéu dong co thudng va dong co 1ap trén xe hybrid
Khi chay theo chu trinh 1 FTP-75........cccoieii e 45
Hinh 3.14. Tiéu hao nhién liéu dong co thudong va dong co lap trén xe hybrid
khi chay theo chu trinh 1Al USHC ... 46
Hinh 3.15. Luong nhién liéu tiéu thy dong co thuong va dong co 1ap trén xe
hybrid khi chay theo 2 chu trinh lai FTP-75 va USHC, [Kg/h].....ccccoveienene. 46

Hinh 3.16. Luong nhién liéu tiéu thu cho 100 km cua dong co thuong va dong
co 1ap trén xe hybrid khi chay theo 2 chu trinh 14i FTP-75 va USHC,

[HE/Z00KM] ..ottt ve e 47
Hinh 3.17. Phét thai NO, dong co thuong va dong co 1ap trén xe hybrid...... 48
khi chay theo chu trinh 1 FTP-75........cccoiiiiie e 48
Hinh 3.18. Phat thai NO, dong co thuong va dong co 1ap trén xe hybrid...... 49
khi chay theo chu trinh &l USHC ... 49



Hinh 3.19. Phat thai NO, dong co thuong va dong co 1ap trén xe hybrid khi

chay theo 2 chu trinh 1ai FTP-75 va USHC, [Kg/h] ...ccoooiviiiiiee e, 49
Hinh 3.20. Phat thai CO dong co thudng va dong co lap trén xe hybrid .......51
khi chay theo chu trinh 1 FTP-75.........cccoeiiiee e 51
Hinh 3.21. Phat thai CO dong co thudng va dong co lap trén xe hybrid .......51
khi chay theo chu trinh [ai USHC ... 51
Hinh 3.22. Phat thai CO dong co thudng va dong co lap trén xe hybrid ....... 52
khi chay theo 2 chu trinh [4i FTP-75va USHC ..........cccooov i 52
Hinh 3.23. Phat thai HC dong co thudng va dong co lap trén xe hybrid ....... 53
Khi chay theo chu trinh 1 FTP-75........cccoioiie e 53
Hinh 3.24. Phat thai HC dong co thuong va dong co lap trén xe hybrid ....... 54
khi chay theo chu trinh [ai USHC ... 54
Hinh 3.25. Phat thai CO dong co thudng va dong co lap trén xe hybrid ....... 54
khi chay theo 2 chu trinh 1&i FTP-75va USHC ..o 54



