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LOINOI PAU

Sau hon gén 5 nam hoc dai hoc, dd 4n tdt nghiép la moén hoc cudi cung danh diu
su két thac qua trinh hoc tap va ren luyén céc kién thirc co ban. déng tho1 mé ra con
duong thuc té di vao cudc song trong twong lai. Qué trinh 1am dd an d3 giup ching em
thu thap, tong hop céc kién thirc da hoc sudt nhitng nim qua, qua dé rén luyén kha ning
tinh toan va giai quyét cac van dé thuc té.

Trong sudt qua trinh lam viéc, ching em da gap khong it nhitng kho khan tré ngai
do vébn kién thirc con han ché, nhung qua sy trao ddi tich cuc gitra théy va tro da hoan
thanh dé tai “Thiét ké cdi tao chuyén déi xe TOYOTA VIOS thanh 6 t6 dién 4 ché”
trong thoi gian quy dinh. Thyc vdy, 1an d4u tién sinh vién duoc tiép can v6i mot dé tai
kha mé&i mé trong chuong trinh hoc tap, khi co goc nhin méi trong viéc giai quyét van
dé nang luong dé giam bat su phat thai 6 nhiém khi st dung dong co dét trong bang
phuong phap cai tao chiing thanh 6 t6 dién. Mac du phai l[am viéc trong thoi gian han
ché va con nhiéu bd ngd, nhung khong vi vdy ma nan 1ong do bén canh thiy GS.TSKH.
Bui Vin Ga thudng xuyén nhac nho, gop ¥ va chinh sira dé nhiing 1ap luan non ndt va
thiéu sot cua sinh vién di dung hudng va mé ra nhiéu van dé trong goc nhin cia nguoi
K¥ su Bong luc.

Sau cung chiing em xin chan thanh gui 151 cam on dén quy Thay/Cé trong Khoa
da cb gang tao diéu kién cho sinh vién c6 co hoi bao vé D6 an Tét nghiép. Pic biét hon
13 10i tri 4n sau sac dén quy thay GS.TSKH. Buii Vin Ga da theo sat va c6 nhimng gop
y tich cyc, vo cuing ¥ nghia dén sinh vién trong 03 thang thuc hién D6 an Tt nghiép.

Chung em xin chic quy Thay/Co stic khoe, an lanh va thanh cong trong cudc

song!



LOI CAM DOAN
Chiing em xin cam doan ddy la dé tai riéng ciia nhém, dé tai khong tring ldp voi
bat ky dé tai do dan tot nghiép ndo truée day. Cdc théng tin, sé liéu dwoc sir dung va tinh
todn déu tir cdc tai lidu ¢ nguon goc ré rang, theo quy dinh.

Pa Nang, ngdy ... thang ... ndm 2022

Sinh vién thwc hién

Pham Hung Hoa Nguyén Vo Bao Huy
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DANH MUC KY HIEU VA VIET TAT

1. Cac ky hiéu

Ky hi¢u nngi‘y"gn Dién giai

A% [km/h], [m/s] | Van toc xe.

Rox [m] Ban kinh banh xe.

n [vong/phut] | S6 vong quay truc khuyu/Toc do quay dong co dién.
Me [Nm] Momen theo vong quay truc khuyu/ dong co dién.
Ne [Kw] Cong suat
Px [N] Luc kéo

D Nhan t6 dong luc

J [m/s?] Gia toc
Coc [Ah] Dung lugng 1 cell pin
Nes S cell ni tiép
Nps S cell song song
Ubp [V] Dién 4p lam viéc cua hé thdng pin
Topp [A] Dong xa cuc dai ctia hé théng pin
Qp [KWh] Dung luong lam viéc cta hé thong pin
Popp [KW] Cong suat cuc dai ctiia hé théng pin
Th [h] Thoi gian sac pin
FL [N] Luc can lan
Fc [N] Luc can gio
Gtt [Kg] Khéi luong 6 t6 vios

G [Kg] Khéi luong 6 to dién sau cai tao

1o Ti s0 truyén visai
ihet Ti s6 truyén hop giam tdc 1 cip 6 t6 dién

2. Cac ky tiwr viét tat

PMSM: Permanent magnet synchronous motors

BRS : Regenerative Braking System



Thiét ké cdi tao chuyén déi xe TOYOTA VIOS thanh 6 t6 dién 4 chd

MO DAU

1. Muc dich thwe hién dé tai

- Chuyén d6i ning luong xanh 13 nhiém vu co ban va quan trong nhét trong qua
trinh thyc hién muc tiéu tang trudng xanh cling nhu thuc hién cadc cam két cua Viét Nam
tai Hoi nghi bién d6i khi hdu COP27. Huéng t6i muc tiéu giai doan tir nim 2030-2040
ctia Thit Tuéng Chinh Phu vé viéc han ché san xuat xe méi st dung dong co ddt trong
va loai bo hoan toan vao nam 2050;

- Nang cao hiéu qua sir dung niing lugng xanh va giam 6 nhiém mai trudng
trong giao thong van tai.
2. Muc tiéu dé tai

- Chuyén doi dong co dot trong thanh dong co dién;

- Tinh todn chon ddng co dién phu hgp voi xe TOYOTA VIOS;

- Thiét ké, tinh toan hé théng pin Lithium Ion cho xe;

- Thiét ké ga dat dong co dién, hop pin 1én xe TOYOTA VIOS.
3. Pham vi va d6i twong nghién ciu

- Phat trién giai phap cong nghé ning lwong xanh nham dap ng yéu ciu muc
tiéu phat thai rong khi nha kinh vé “0” vao nam 2050.

- Xe TOYOTA VIOS 1.5E 2007 di qua sir dung trén thi trudng van con dam bao
kha nang van hanh.
4. Phwong phap nghién ciru

> Nghién ctru Iy thuyét dé dua vao thuc té

- Thu thap tai li€u dua trén cac cong trinh bao cio khoa hoc da cong bo, tap chi
uy tin;

- Nghién ctru co s& 1y thuyét vé dic diém cta pin Lithium Ion;

- Tinh toan chon dong co dién;

- Tinh toan lai hop s cho phu hop véi dong co dién;

- Thiét ké hé thong pin phu hop véi xe.
5. Ciu tric cia dd an

- Tong quan vé dé tai;

-Ly thuyét vé nguén dong luc;

- Thiét ké hé thong dong luc 6 t6 dién 4 chd tir xe 6 to VIOS;

- B4 tri tong thé 6 to dién.
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CHUONG 1: TONG QUAN VE DE TAI

1.1. Tong quan vé 6 nhiém mdi truong

O nhiém méi truong 13 tinh trang moi truong bi 6 nhiém boi cac chit hoa hoc,
sinh hoc, birc xa, tiéng On,... gdy anh hudng dén strc khoe con ngudi va cac co thé séng
khac. O nhiém méi truong xdy ra 1a do con ngudi va cach quan 1y ciia con nguoi.
1.1.1. Céc loai é6 nhiém méi trwong 6 nwéc ta

C6 nhiéu loai 6 nhiém mdi trudng, t€ 1a & nude ta hau nhu loai 6 nhiém moi
truong nao ciing c¢6. Trong d6 & mirc d6 6 nhiém cao nhit, dang bao dong nhat 1a 6
nhiém khong khi va 6 nhiém ngudn nuéc.
> O nhiém khéng khi

O nhiém khéng khi tré thanh mdi quan tdm hang dau cua toan cau, khong riéng
gi mot qudc gia nao. Boi chét lugng khong khi dang ngay cang sut giam, bui min c6 xu
huéng gia ting gdy anh hudng ning né dén strc khoe con ngudi (phd bién nhat 1a cac
bénh vé ho hap) va hé sinh thai (cac con mua axit pha hiy mua mang, cic canh rimng,

hi€u ung nha kinh, cac hi¢n tugong thién nhién trd nén bat thuong)

Hinh 1.1. O nhiém khéng khi
Hién tugng 6 nhiém khong khi duoc dinh nghia khi khong khi c6 mit cia mot )
chat la, chat bi bién d6i thanh phan khién cho khong khi mat di sy trong lanh, gay mui
kho chiu va c6 thé gay han ché tdm nhin ciia con ngudi. Tinh trang 6 nhiém khong khi
dang bao dong & cac do thi 10n, cac khu cong nghiép. O nude ta dién hinh 1a Ha Noi va
Tp.H6 Chi Minh dang c6 mirc 6 nhiém khong khi nghiém trong.
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» O nhiém nguon nuéc

Hinh 1.2. O nhiém khéng khi

Xép sau 6 nhiém khong khi 12 6 nhiém ngudn nude. Moi truong nudce bi 6 nhiém
khi xudt hién cac chit la, nudc bién d6i trd nén doc hai véi sinh vat va con ngudi, lam
giam d6 da dang sinh vat, gay ra nhiéu cin bénh cho con ngudi, lay lan 1am 6 nhidm dat
dai.

C6 nhiéu nguyén nhin gy 6 nhim ngudn nudc. Trong d6 dién hinh va trAm
trong nhét & cac thanh phd 16n, cac khu cong nghiép boi lugng chat xa thai 1on ra ngudn
nuéc mat. Chua ké rat nhidu co so san xuét xa thai truc tiép khong qua xtr 1y 1am mirc
d06 6 nhiém cang nang nén, thAm chi nhiéu cao song, ao ho 16n “chét tréng” vi 6 nhiém.
> O nhiém méi treong dat

O nhiém méi truong dat 12 hién tuong suy thoai 16p dat nén trén bé mat do rac
thai va sy suy kiét tai nguyén ciing nhu cac hoat dong ctia con ngudi. Pién hinh nhu xa
thai chit 6 nhiém, st dung qué muc chit hoa hoc, thudc bao vé thuc vat, khai thac
khodng san, pha rimg lam x6i mon dat. ..
> O nhiém anh sang

Han nhiéu nguoi chua biét dén loai 6 nhiém nay nhung déy 13 loai 6 nhiém giy
tiéu tén rat nhiéu tai nguyén, lam rdi loan gidc ngli va moi trudng séng cua con ngudi.
Cu thé, 6 nhiém 4anh sang 1a tinh trang lam dung qua muc ngudn anh sang tir dién, dién
hinh & cac thanh phd 16n.
> O nhiém tiéng on

O nhiém tiéng 6n 14 khi tiéng 6n mdi trudng vuot mire quy dinh gy khé chiu cho
ca con nguoi va dong vat. Tiéng On xuat phat tir phurong tién giao thong, cac hoat dong
khai thac ngoai troi. O nuéc ta 6 nhiém tiéng 6n van ¢ murc kiém soat nhung lau dai s&

gy ra hé qua nghiém trong néu khéng c6 phuong an xtr 1y.
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> O nhiém nhiét

O nhiém nhiét xay ra khi nhiét d6 méi trudng gia ting qua cao. Chu yéu do hoat
dong giao thong, xa thai, toc d6 do thi hoa... cta con ngudi. O nhidm nhiét khién stc
khoe con ngudi bi anh huong, gay sdc nhiét, mat nudce, khé chiu. ..
> O nhiém tim nhin

O nhiém tdm nhin nghia 12 khong gian, méi trudng séng ciia chiing ta khong phu
hop, can trd tam nhin bai cic nha cao tang... Loai 6 nhiém nay gay kho chiu, wc ché
cho con ngudi, can tré tim nhin gia ting tai nan giao thong.

1.1.2. Gidi thiéu vé nhién ligu héa thach va wu nhwoc diém ciia chiing

Vé co ban, ta c¢6 thé hiéu nhién liéu hoa thach 1a cac loai nhién liéu dugce tao
thanh qua qua trinh phan hay ky khi cta cac sinh vat chét bi chon vii cach day khoang
hon 300 tri¢u nam, cac nguyén li¢u nay chira ham lugng carbon va hydrocarbon cao.
Tuy vao méi trudng va dicu kién phan hily ma cac nhién liéu hoa thach ¢ thé duoc hinh
thanh dudi nhiéu hinh thirc khac nhau, tir cac dai chat dé bay hoi véi ty s6 carbon hydro
thap nhu methane dén dau hoa dang 16ng va cudi cung 1a cac chat khong bay hoi chira
toan carbon nhu than da.

Céc nhién liéu hoa thach duoc goi 1a céac tai nguyén khong cé su tai tao boi trai
dat phai mat hang trim triéu nim dé tao ra chiing trong khi con nguoi tiéu thu nhién liu
héa thach véi tée d6 nhanh hon rat nhiéu so véi toc do duoc tao thanh.
> Uu diém

+ Nhién liéu hoa thach 1 mot ngudn ning luong ré tién va sén co;

+ Nang lugng phat ra tir nhién li€u hoa thach kha 16n;

+ Thoi gian khai thac nhanh, dé sir dung;

+ C6 vai trd quqan trong trong cudc cach mang cong nghiép toan thé gidi.
> Nhuoc diém

+ Khong c6 sy tai tao;

+ Ngudn tai nguyén dang ngay mot can két dan;

+ Tang lugng khi thai carbon dioxit trong moi trudong tir 6 tao nén nhirng con
mua axit, khoi bui, anh huéng t6i déng rudng, 6 nhidm ngudn nudc ngam, sudi...;

+ Anh huong dén sirc khoe nguoi dan,

1.1.3. Anh hwéng tir viéc xe siv dung ning lwong tiv nhién ligu héa thach 1én méi
truwong va con ngwoi

Gay ra nhiéu loai 6 nhiém méi truong dic biét 1a 6 nhiém khong khi, 13 tac nhan
chinh gy nén su néng 1én cua toan cau

Va trong qua trinh hoat dong do thi cac phuong tién giao thong da thai ra moi

truong bén ngoai rat nhiéu loai khi déc hai nhu CO, CO», NO», nhirng loai khoi den,...

4
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Tuy theo tung loai dong co va nhién li€u ma khdi luong cac chét thai doc hai chiém ty
1¢ khac nhau trong khi xa.

Con dbi véi khi Hydro cacbon duoc thai ra ngoai méi trudng tir cac phwong tién
giao thong, chung 1a nhitng chit rat doc gay roi loan ho hip ngay véi ndng do thap.
Chung c6 thé 1am sung mang phdi, hep cubng phdi, lam viém mat, viém mii,... Bén
canh d6 chiing con 1 nguyén nhan gay ung thu hong, phoi va dudng ho hip.

O cac khu d6 thi thi loai khi oxit nito dwgc giao thong thai ra méi treong khoang
50% mat do khi trong khong khi. Loai khi nay 1a hdn hgp ctia 2 khi NO va NO2, chung
dong vai trd quan trong trong viéc tao ra 6 nhiém khong khi.

Dic biét, v6i khi SO2 ¢6 trong khong khi 1a chat hang dau duoc cho 14 nguyén
nhan quan trong gay hai cho sirc khoe ctia nguoi dan d6 thi. Véi ndng do cao, SO2 giy
viém két mac, trong trudng hop tiép xtc O at voi chit ndy c6 thé giy chét nguoi do
ngimg ho hap.

Khoi den ciing 1a mot loai khi thai gdy nguy hiém, ching lam can tam nhin cua
nguoi di duong, lam cho giao thong khong an toan. Chi 1a mot trong nhiing tac nhan gay
6 nhiém quan trong. Chi c6 trong khi thai ctia dong co xing. Loai xe diesel khong chta
chi nhung lai thai ra nhiéu loai hat trong khong khi, cac hat nay két hop véi khi khac
gy viém cudng phdi, hen suyén,.. Co mot s6 hat con c6 kha nang giy ung thu.

Va cudi cung tiéng 6n 1a dang 6 nhiém phd bién ¢ d6 thi va cac phuong tién giao
thong. Tiéng On giy tac hai 1on dén toan bd co thé néi chung va co quan thinh giac néi
riéng.

Do d6 WHO d3 khuyén cdo néu chung ta khong cé bién phap dé bao vé moi
truong, chat luong khong khi tét thi con ngudi s& 1a doi twong dau tién phai ganh chiu
hau qua va tiép theo s& 1a thé hé twong lai ctia chung ta.

1.1.4. Sw néng Ién toan ciu

Su nong 1én toan cau hay con goi la bién d6i khi hau van bi mot sb ngudi phu
nhan, nhung khoa hoc hau nhu ting hd diéu d6 mot cach rd rang. Nguyén nhan chinh 13
do thai khi nha kinh vao bau khi quyén.

Viéc d6t chay nhién liéu hoa thach tao ra mdt lwong 1on khi cacbonic va la nguyén
nhan goép phan 1én vao van dé ngdy cang gia ting ma thé gii phai doi mat. Viéc dot
than duoc cho 1a dong gop 44% luong khi thai carbon dioxide trén thé gidi.

Trén thé gidi, chi riéng xang duoc cho 1a nguyén nhan ctia mot phan ba luong
khi thai carbon. Mic du sach hon cé than da va dau tho, khi dét tu nhién 1a nguyén nhan
tao ra khoang 20% luong khi thai carbon cua ching ta.

1.2. Téng quan vé dong co dién PMSM (dong co dong bd nam cham vinh ciru)
1.2.1. Gidi thi¢u dong co PMSM
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bong co PMSM con duogce goi 1a dong co déng bo nam cham vinh ctru. Bong co
nay nam bén trong xe 6 t6, may diéu hoa, may giit...va sir dung rong rii trong cac loai
dd choi. So véi cac dong co DC/AC khong dong b thi dong co PMSM c6 nhiéu wu
diém vuot troi. bong co déng bd nam cham vinh ctru rt hiéu qua, khong chdi than, rat
nhanh, an toan va cho hiéu sut déng cao khi so sanh véi dong co thong thudng. N6 tao
ra moé-men xoian muot ma, tiéng dn thap va cha yéu duogc st dung cho cac ing dung tde
d6 cao nhu ro- bdt . N6 1a dong co dong bd xoay chiéu 3 pha chay & téc dd dong bo véi
ngudn xoay chiéu duoc 4p dung.

1.2.2. Céu tao

Két cdu dong co nay chia lam 2 phan:

- Rotor cuc 10i: Puogc két ciu ¢ dang mat cuc véi khe ho khong khi khong déng
déu. Chirc nang ctia né 1a tao ra strc dién dong cam ung & diy quén stato c6 hinh sin.
Loai roto ndy thuong dung nhiéu trong may phat kéo cta tuabin thuy dién béi né tée do
thap va nhiéu doi cuc.

- Rotor cuc an: Trai nguoc voi rotor cuc 161, rotor cuc an c6 khe ho khong khi
déu va chi c6 hai hodc bon cuc. Do duge ché tao nguyén khdi va co duong kinh nho nén
hoat dong cua roto nay & tdc d6 cao va chéng duoc lyc ly tam 16n. Ban s€ théy rotor cuc

an str dung nhiéu trong may kéo tai tuabin nhiét dién.

Chéi

Nam cham
vinh cliu
(phan Stator)

BO chinh
Iuu

Cudn cam 16i
(Phan Rotor)
Hinh 1.3. Céu tao dong co PMSM

1.2.3. Nguyén li lam viéc

Nguyén Iy lam viéc cta dong co ddng bo nam cham vinh ctru tuong tu nhu dong
co dong bo. N6 phu thude vao tir trudng quay ma sinh ra strc dién dong véi toc do dong
bd. Khi cudn day stato duge cung cip niang luong bang cach cung cip ngudn 3 pha, mot

tur trudng quay dugc tao ra ¢ gitta cac khe hd khong khi.
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Diéu ndy tao ra mé-men xodn khi cac cuc cua roto giit tir trudng quay ¢ toe do
ddng bd va roto quay lién tuc. Vi nhirng dong co nay khong phai 1a dong co tu khai
d6ng nén can cung cip ngudn dién cé tan sb thay doi.

1.2.4. Péng co PMSM (dong bj nam cham vinh ciru) vs BLDC
Két cau dong co nay chia lam 2 phan: Su khac biét giita dong co déng bo nam
cham vinh ctru (PMSM) va BLDC ( dong co DC khéng chdi than ) bao gdm nhirng diém
sau.
Bang 1.1. So sanh dong co PMSM voi BLDC

PMSM BLDC
Pay la nhitng dong co dong bd AC Pay la nhitng dong co DC khong choi
khong chdi than than
gon s6ng mo-men xoan khong co Gon séng mo-men xodn cO mit
Hi¢u qua hoat dong cao Hiéu suit hoat dong thép
Hi¢u quéa hon Kém hiéu qua

Puoc st dung trong cac ung dung cong | Puoc str dung trong cac hé thong tro luc
nghiép, 6 t6, dong co servo, ngudi may, | lai dién tir, hé théng HVAC, truyén dong
truyén dong xe lira, v.v. xe lira hybrid (dién), v.v.

Tao ra tiéng On thap Tao ra tiéng On cao.

1.2.5. Uu, nhwoc diém

Két ciu dong co nay chia lam 2 phan:

- Rotor cuec 16i: Pugc két ciu ¢ dang mat cuc véi khe ho khong khi khong déng
déu. Chirc ning cia no 1a tao ra strc dién dong cam ung ¢ day quan stato ¢ hinh sin.
Loai roto ndy thuong dung nhiéu trong may phat kéo ctia tuabin thuy dién béi né téc do
thap va nhiéu doi cuc.

- Rotor cuc an: Trai nguoc voi rotor cuc 161, rotor cuc an c6 khe ho khong khi
déu va chi c¢6 hai hodc bon cuc. Do dugc ché tao nguyén khdi va c6 duong kinh nho nén
hoat dong cuia roto nay & tbe d6 cao va chéng duoc luc ly tam 16n. Ban s€ théiy rotor cuc
an sir dung nhiéu trong médy kéo tai tuabin nhiét dién.
> Uu diém

+ Cung cip hiéu qua cao hon ¢ tdc d6 cao;

+ Co kich thude nho & cac goi khac nhau;

+ Béo tri va lap dat rat d& dang hon dong co cam tng;

+ C6 kha niang duy tri md-men xoan day du & toc do thap;

+ Hi¢u qua cao va do tin cay;

+ Cho mdé-men xo0dn mugt ma va hiéu sut nang dong.
> Nhuoc diém

+ Nhitng loai dong co nay rat dat khi so sanh voi dong co cam tng;

+ Hoi kho khoi dong vi ching khong phai 1a dong co tu khoi dong.


https://www.elprocus.com/brushless-dc-motor-advantages-applications-and-control/
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1.3. Xu hwéng phat trién 6 té sach

Sy phat trién cac phuong tién giao thong & cac khu vuc trén thé gii néi chung
khong giéng nhau, mdi nude c6 mot quy dinh riéng vé khi thai cta xe, nhung déu c6 xu
huéng 13 timg bude cai tién cling nhu ché tao ra loai 6t6 ma mic 6 nhidm 14 thip nhat
va giam ti thiéu sy tiéu hao nhién liéu. Mit khac khong nhitng trong twong lai ma hién
nay ngudn tai nguyén ddu mo ngay cang can kiét dan dén gia dau ting cao ma ngudn
thu nhép ctia nguoi dan lai ting khong dang ké. Ngay nay xe chay bang dau diezel, xing
hodc cac nhién liéu khac déu dang tran ngp trén thi truong dan dén tinh trang ach tic
giao thong gay ra bao nhiéu vy tai nan thuong tim, ciing nhu gy 6 nhiém moi trudng,
1am cho bau khi quyén ngay mot xau di, hé sinh thai thay d6i dan dén hiéu tng nha kinh
nén nhiét d6 ngay mot ting 1am nhing tang bing ¢ Bic cuc, Nam cyc cing nhitng noi
khac tan ra giy ra li lut, song than 1am cho thé gi6i phai lao dao. Vi thé viéc tim ra
phuong an dé giam t6i thiéu luong khi gy 6 nhiém méi truong 1a mot van dé can dugc
quan tAm nhat hién nay ctia nganh 6 t6 noi riéng va moi nguoi néi chung. Vi thé, 6to
sach khong gdy 6 nhiém (zero emission) 1a muc tiéu hudng t6i ctia cac nha nghién ciu
va ché tao 6t6 ngay nay. Co nhiéu giai phap di dugc cong b trong nhitng nim gan day,
tap trung la hoan thién qua trinh chay dong co Diesel, st dung cac loai nhién li¢u khong
truyén théng cho 6t6 nhu LPG, khi thién nhién, methanol, biodiesel, dién, pin nhién liéu,
nang luong mit troi, 6t6 lai (hybrid)... Xu huéng phat trién 6t6 sach ¢ thé tong hop nhu
sau:
1.3.1. Hoan thién dong co diesel

Céc k¥ thuat méi dé hoan thién dong co diesel di cho phép nang cao rd rét tinh
ning ctia nd bao gdbm tng dung hé théng phun nhién liéu (commonrail) diéu khién dién
tir, loc bd hong va xir 1y khi trén duong xa bing bd xuc tac ba chirc ning, hodc ning cao
chét luong nhién liéu sir dung nhién liéu diesel c6 ham luong luu huynh cyuc thap. Viéc
dung dong co diesel str dung déng thoi nhién liéu khi va nhién liéu 16ng cling 1a mot giai
phép nang cao tinh nang cia dong co diesel.
1.3.2. Ot6 chay béng cdc loai nhién liéu long thay thé

Nguon nhién liéu 1ong thay thé: cac nhién liéu 1ong thay thé hién nay 1a con,
colza...c6 ngudn tir thuc vat. Do thanh phan C (Cacbon) trong nhién liéu thap nén qua
trinh chay sinh ra it chat gay 6 nhiém c6 goc C, dic biét 1a CO», chat khi gy hiéu ung
nha kinh. Tuy nhién giai phap nay c6 loi & nhitng noi ma nguén nhién liéu nay doi dao
hodc céc loai nhién liéu trén dugc chiét xudt tir cac chit thai cua qué trinh san Xuat cong
nghiép. Mot loai nhién liu 1ong thay thé khac méi ddy duoc cong bd 1a Dimethyl ether
(DME) dugc ché tao tir khi thién nhién.
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D4y 1 loai nhién liéu thay thé cuc sach c6 thé dung cho dong co diesel gidng nhu
LPG. Thir nghiém trén 6t6 cho thy, 6t6 dung DME c6 mirc d6 phat 6 nhiém thap hon
nhiéu so véi tiéu chudn 6t6 phat 6 nhiém cuc thip California ULEV. Néu viéc san xuat
DME trén qui mo6 cong nghiép thanh hién thuc thi trong tuong lai nd sé 1a nhién liéu
long 1y twéng nhét vi khi thién nhién cong bd déu khép trén trai dat va co trir luong
turong duong diu mo.

Ngay nay, str dung cac nhién liéu 16ng thay thé trén phwong tién van con rat han
ché do gi4 thanh ctia nhién liéu con cao. Tuy nhién giai phap nay c6 loi & nhitng noi ma
ngudn nhién liéu nay doi dao hodc cac nhién liéu duge chiét xuat tir cac chét thai cta
qua trinh san xut cong nghiép.

1.3.3. Ot6 chay béng khi thién nhién

Ngudn nhién liéu tir khi thién nhién: sir dung 6 t6 chay bang khi thién nhién la
mot chinh sach rat hiru ich vé ning luong thay thé trong twong lai, dic biét vé phuong
tién giam 6 nhiém moi trudng trong thanh phd. Cho t6i nay c6 hai giai phap cho viée sir
dung khi thién nhién, d6 1a khi thién nhién dudi dang khi va khi thién nhién duéi dang
1ong. Mot trong nhitng kho khin khién cho ngudn ning luong nay chwa duoc dp dung
rong rii trén phuong tién vén tai 12 van dé luu trir khi thién nhién (dang khi hay dang
16ng) trén 6 t0. Ngay nay viéc ché tao binh chtra khi thién nhién da duogc cai thién nhiéu
ca vé cong ngh¢ 1an vat liéu, chéng han st dung binh chtra composite gia cb béng SO1
cacbon.

1.3.4. Ot6 chay béng khi didu mé héa long LPG

Hién nay nhiéu nuéc, nhiéu khu virc trén thé gi6i xem viéc st dung LPG trén 6t0
chay trong thanh phd 1a giai phap bao vé méi truong khong khi hiru hiéu. Nguoi ta du
bao luong LPG tiéu thu cho giao thong van tai s& gia ting trong nhimg nim téi do sb
luong 6 t0 str dung ngudn ning luong ndy gia ting.

Khi didu mo hoa léng LPG ngay cang trd nén 1a loai nhién liéu wa chudng dé chay
6t0. Ngoai nhiing dic diém ndi bat vé giam 6 nhiém méi trudng né con cé loi thé vé su
thudn tién trong chuyén ddi hé théng nhién li€u. Viéc chuyén ddi 6 t6 chay bﬁng nhién
lidu 16ng sang ding LPG c6 thé dugc thuc hién theo ba huéng: str dung duy nhat nhién
liéu LPG, str dung hodc xing hodc LPG, sir dung dong thoi diesel va LPG (dual fuel).
Viéc tao hon hop LPG khong khi co thé thyuc hién bﬁng b6 ché hoa khi kiéu Venturie
thong thuong hay phun LPG trén duong nap. Nhiing hé théng phun méi dang dugc
nghién ciru phat trién 1a phun LPG dang 16ng trong budng chiy dé ting tinh ning cong
tac cua loai dong co nay. Cling nhu cac loai nhién li¢u khi khéc, viéc luu trit LPG trén

6t0 1a van dé gay nhiéu khé khan nhat mac du ap suat hoa long ciia LPG thap hon rat
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nhiéu so v&i khi thién nhién hay cac loai khi khéac. Cac loai binh chira nhién liéu LPG
cling duoc cai tién nhiéu nho vat lidu va cong nghé moi.
1.3.5. Ot6 hybrid (616 lai)

O 6 lai (hybrid): O t6 lai 13 loai 6 t6 sir dung it nhat hai ngudn strc kéo b sung
cho nhau. O 16 lai dang nay str dung dong co dién mét chiu chay bang dc quy duoc nap
dién bang dién ludi khi 6 t6 dimg va nap dién bd sung tir cum dong co nhiét-may phat
dién mot chiéu bd tri trén xe.

Xuat hién tir dau nhitng nam 1990 va cho dén nay, 6t6 hybrid da luén duoc nghién
ctru va phat trién nhu 13 mot giai phap hiéu qua vé tinh kinh té va méi truong. Trong
thoi gian gan ddy, cac nha san xuat 6 t6 hang dau trén thé giéi nhu Toyota, Honda,... da
tung ra thi truong nhirng thé hé 6 t6 méi co hiéu suét cao va giam dang ké luong chat
thai gay 6 nhiém méi trudng duoc goi 1a “6 t6 lai” (Hybrid - Car). C6 thé noi, cong nghé
lai 12 chia khoa m& canh cira tién vao ky nguyén méi cta nhitng chiéc 6 t6, d6 13 6 t6
khong gy 6 nhiém moi trudng hay con goi 13 6 t sinh thai (the ultimate eco-car).
1.3.6. Ot6 chay bang dién

Ot6 chay dién vé nguyén tic 1a 6t6 sach tuyét ddi (zero emission) ddi véi méi
truong khong khi trong thanh phd. Nhung 6t6 chay bang nang luong dién gap phai khé
khin van dé cung cap dién ning, néu nhu tit ca cc loai 6t6 déu chay bang dién thi it
hay nhiéu con phu thudc loai nhién li¢u dung trong san xuét dién nang. So vo1 nhién liéu
truyén thong, muc d6 c6 loi tinh theo CO2 tuong duong trén 1 km 1én 90% dbi voi dién
san xudt bang ning lugng nguyén tir, khoang 20% khi san xuat dién bang nhién liéu va
gan nhu khong c6 loi gi khi san xuat bang than.

Vé mat k¥ thuat thi 6t6 chay b@“mg dién c6 hai nhugc diém quan trong do6 la nang
luong dit trir thap (khoang 100 1an so v&i 6t6 ding dong co nhiét truyén thong) va gia
thanh ban dau cao hon (30-40% cao hon so véi 6t6 dung dong co nhiét). Nhitng chuéng
ngai khac can dugc giai quyét dé dua 6t6 chay dién vao irng dung thuc té mot cach dai
tra la kha ning gia tdc, thoi gian nap dién, van dé suoi va diéu hoa khong khi trong 6to.

Néu nhu su thim nhép nhitng 6 t6 chay béng dién vao cudc séng cua nhan loai
thay cac loai 6 t6 chay béng dong co nhiét thi cac loai dong co nhiét duge xir Iy 6 nhiém
triét dé v6i nhing thanh tyu cong nghé hién dai, di nhién bi bién mat vi thé murc d6 c6
loi vé miat 6 nhiém khi dung dong co dién s& khong dang ké, chic chan it c6 loi hon khi
thay 6 t6 cil bang 6 t6 méi dung dong co nhiét hoan thién triét dé vé mat 6 nhiém.

Vé mit xa hoi 6 t6 chay dién trong giai doan dau s& c6 anh huéng quan trong dén
van dé tam Iy xa hdi. That vay, su han ché tinh nang ky thuat cling nhu ban kinh hoat
dong cua 6 t0, trd ngai trong van dé nap dién, kha nang su dung céc dich vu tu phuc vu

s& gop phan 1am thay doi thoi quen ctia nguoi dung va dan dan lam thay doi cach séng.
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Mit khac khi chuyén 6t6 chay bang nhién liéu truyén théng sang 6 t6 chay bang dién
hoan toan s& gy ra tré ngai vé& mit bé tri cac tram nap dién cho dcquy. Tuy nhién nhing
loi ich ma xe chay bang dién mang lai cho x4 hoi 13 khong nho. Vi vay 6 t6 chay bang
dién chéc chan van 1a sy lya chon s& mot ctia nhén loai vao nhirng nam td1 cla thé ky
21 ma sy phat trién cua nd di theo nhitng su cai tién, hoan thién hay phat minh quan
trong vé cong nghé nhung hién tai sy phat trién cta 6 t6 nay ciing khong cho phép giai
quyét mot cach nhanh chong van dé 6 nhiém méi trudong do thi vi khong thé xay dung
toan bd co ciu ha téng co s& phuc vu trong mgt thoi gian ngén.
1.3.7. Ot6 chay béang pin nhién liéu

Ngudn nhién liu tir pin nhién liéu dién: O t6 chay bang dc quy va pin vé nguyén
tic 12 6 t6 sach tuyét d6i (zero emissions) d6i véi moi trudng khong khi trong thanh phd.
Nguén dién dung dé chay 6 to dugc nap vao dc quy hodc hé thong pin va quing dudng
hoat dong ddc 1ap cua 6 t6 phu thudc vao kha nang tich dién cua hé théng pin nhién li¢u.
Mot trong nhitng giai phap ctia ngudn ning luong sach cung cip cho 6 t6 trong tuong
lai 13 t& bao quang dién. Té bao quang dién 1a hé thong dién hoa bién dbi truc tiép hoa
nang trong nhién liéu thanh dién ning. Do khong c6 qué trinh chdy x4y ra nén san pham
hoat dong cta pin nhién li€u la dién, nhiét va hoi nude. Vi vay cod thé néi 6 to hoat dong

bang pin nhién liéu 14 6 t6 sach tuyét dbi theo nghia phat thai chat 6 nhiém trong khi xa.

® Pin nhién liéu
Accu
160 ! Hybrid xang sac dién
o 4 B Hybrid diesel sac dién
i Hybrid diesel
‘gwf'ﬂo B Hybrid diese
bl Hybrid xdng
-] 03) 60 ’ . o
g C B Khi thién nhién,
3 W LPG
b I B Diesel
0
2000 2010 2020 2030 2040 2050 © Xang

Hinh 1.4. Dy bao xu huong sw dung loai hinh 6 to dén nam 2050
1.4. Gi6i thiéu vé 6 t6 dién
1.4.1. Lich sir phdt trién ciia é t6 dién
Chiéc xe dién dau tién tai My duoc ché tao vao khoang nhirng nim 1890 do nha
ché tao William Morrision, di tao ra chiéc xe dau tién tai My cé thé di chuyén duoc voi

vén toc 23 km/h.
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Hinh 1.5. Xe dién ngay xua

Trong giai doan nay cac thiét ké, nha ché tao da cho ra doi nhidu mau xe dién
khac nhau tai cac nugec Chau Au, loai hinh phuong tién nd rd tai cac nudc Chau Au.
Péng quan tim va vuot trdi nhat 1a mau xe hinh tén lira ciia Jamais contente da dugc tay
dua Camille Jenatzy diéu khién vao ngay 29/04/1899 dat toc do ti da 105,88 km/h.

Vao thap nién 1900 xe dién thoi ky d6 1a trao luu, xu thé nhd nhitng dic diém loi
thé ciia n6 nhu: khong gy tiéng on, khong tao ra khoi bui, khong can quay tay dé khoi
dong, khong rung lac, thoi ky do toc do cua xe xing ciing chua co toc do cao,... Tai thoi
diém d6 & My thong ké dugc s6 luong phuong tién chay cac nguyén liéu nang lugng
khéac nhau nhu: xe st dung xang chiém 22%, xe sir dung hoi nudce chiém 40%, xe su
dung dién chiém 38%. du di sau Chau 4u nhung giai doan nay My da c6 dén 34.000 xe
chay dién.

Xe 6 t6 dién cling sém c6 budc ngodt thodi trao theo tat yéu nhu cau dich chuyén
thoi ky d6 cung sy phat trién ciia nganh céng nghiép 6 t6 sir dung xang khi d6. vao nam
1908 khi Ford d san xuat hang loat model T, dong thoi nha phat minh Charles Kettering
gidi thiéu bo khoi dong méi gitip loai bo viée nguoi sir dung 6 t6 phai quay tay dé khoi
dong.

Ngoai ra gia thanh 6 t6 dién luc d6 cling 1a mot diéu ddng néi, khi vao khoang
nhimg nam 1910 gia thanh ctia mot chiéc 6 t6 dién binh quan khoang 1800 USD trong
khi d6 mot chiéc xe xdng gia binh quan vao khoang hon 600 USD. Véi phan khuc gia
nhu vay nén ké ca ¢ thoi ky bung nd, nhitng chiéc 6 t6 dién ciing chu yéu dugce st dung,
tiéu thu bdi nhitng nha quy toc giau co.

Tir nam 1920, nganh cong nghiép khai thac hoa dau phat trién giup cho gia nhién
lidu xang , dau ré di rat nhiéu. Pong thoi cung v6i d6 13 sy phat trién cta co sé ha tang
giao thong. ké tir d6 xe xdng va dau ciing dugc ua chudng nhiéu hon. Pén nhirng nim
1930 xe chay nhién li¢u hoa thanh bung nd con xe 6 t6 dién gz‘in nhu mit hoan toan thi

phan.
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Giira thé ky 19, sau chién tranh thé chién thir 2 nhiéu qudc gia bi can kiét nhién
liéu hoa thach. Nam 1970 tai My gia xing ting cao ky luc. Diéu nay khién chinh phu
My di phai quay lai v6i dau bai dit ra cho cac hang 6 t6 tai M§ phai nghién ctru va phat
trién cac mau xe dién dé giai quyét vin dé chi phi di lai va gia thanh xing dang ting cao.

Dén nam 1982, tap doan GM di ché tao thanh cong chiéc xe hybrid dau tién st
dung ca xing va dién cung lac. ndm 1996, GM dua vao san xuat hang loat mau xe dién
EV1, miu xe ndy c6 thé di chuyén dugc gan 130km cho mot 1an sac.

Mot ndm sau d6 12 nam 1997 mot miu xe véi cai tén duge ton tai dinh dam dén
tan ngay nay do Toyota san xuat: Toyota Prius Hybrid. hién nay da c6 dén hon 37 triéu
chiéc Prius dugc ban ra ngoai thi trudng.

Thuc su khoi mao cho su trd lai cua xe dién duoc danh dau bé“tng mdc hinh thanh
cua hang Tesla nam 2003, Tesla dugc thanh lap tai ndm nay & bang California My véi
chién luoc va nghién ciru san pham xe dién. Tai thoi diém d6 rit nhiéu ngudi nghi ngai
vé sy thanh cong cua Tesla trong linh vuc xe dién do ¢ thoi diém nay gid thanh mot
chiéc 6 t6 dién con kha cao so véi xe chay nhién liéu xing va dau.

Trén thyc té ngay tai thoi diém hing xe dién Tesla ra doi, tap doan GM ctia My
cling da dirng toan bo ké hoach san xuat nhitng chiéc xe dién mau EV1 ctia minh. Ngay
sau khi thanh 1ap, Tesla gan nhu bi roi vao quén lang.

Pén nam 2006 Tesla ra mat mau xe dién dau tién ctia minh véi cai tén Roadster,
day ma mau xe 6 t6 dién dau tién trén thé gidi c6 thé van hanh trén dudng cao tdc. tuy
nhién ¢ giai doan nay 6 t6 dién van chua dugc nguoi tieu dung lya chon va chu y dén.

Trong giai doan nhung nim 2010 khéng chi riéng minh Tesla phat trién xe dién
ma cac hing 6 t6 16n hang dau trén thé gidi ciing thi nghiém vé6i hang loat mau xe thuan
dién, xe 6 t6 lai hybrid.

Va dén hién nay nhu la mét xu thé tat yéu cua loai hinh phuong tién thuén dién
trén thé gidi dang dugce quan tdm vi nhiéu 1y do: Bao vé méi truong, khong gay tiéng
on, tich hop dugc nhiéu cong ngh¢ hién dai, gia thanh ré hon rat nhiéu so voi gia tri cua
n6 trong qua trinh hinh thanh, di chuyén duoc xa hon, dung luong pin tich lity duoc
nhiéu hon, chay duogc tdc dd, hiéu suét cao hon.

Xu thé 6 t6 dién 1a tat yéu khi ma niang luong hoa dau, nhién liéu xang va dau
ngdy cang can kiét. Cling trong xu thé d6, & Viét Nam, VinFast mot hang 6 t6 non tré
cua Vi¢t Nam, hang 6 to dau tién cta Viét Nam méi chi thanh 1ap vao nam 2017, cho ra
mat san pham dau tién vao nam 2019 da 1ap cho minh ké hoach ra mat san pham 6 t6
dién tiéu chuan qudc té.

1.4.2. Ciu tao xe 6 t6 di¢n
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Méto dign \

BS didu Khién dién 10 _ \
BO &I dién \

Hé théng tan nhiét |~

Céng sac
Hop =4

’ B¢ sac trén xe
Ac-quy phy

Hinh 1.6. Cdu tao xe dién

> Dong co dién

Pong co (hay mo-to) cia xe 6 to dién co cau tao don gian hon nhiéu so véi cac
loai dong co dbt trong. Pong co dién chi c6 mot bd phan chuyén dong ma khong can t6i
cac thanh phan truyén dong phirc tap nhu xi-lanh, piston, banh rang, truc khuyu,.. Nho
vay, nang luong ciia dong co dién duoc truyén thang 1am quay banh xe thay vi phai qua
cac bg phan trung gian.

Vi¢c chon dong co dién s€ phu thudc vao dién &p hé théng cua 0 to, co thé 1a
dong co xoay chiéu (AC) hodc dong co mot chiéu (DC). Pong co xoay chiéu s& nhe va
it ton kém hon so véi dong co dién mot chiéu, dugc st dung phé bién va it bi hao mon
hon. Tuy nhién, cong nghé xoay chiéu doi hoi mot bo didu khién dong co tinh vi hon,
phtrc tap hon.
> Bién tin

bé dong co co thé nhan duoc nang lugng tir pin sac thi phai can bo phan bién tan
6 t0 hd tro. Bién tan cua 6 to dién c6 tac dung bién ddi dong di¢n mot chiéu thanh dong
dién xoay chiéu dé dong co co thé hoat dong duoc.

Bién tan con gillp qua trinh tai tao nang luong di¢n dién ra. Khi phanh xe, b0
phan nay s& ¢ tac dung bién d6i dong dién xoay chiéu thanh dong dién mot chiéu dé
luu trit lai vao bo pin.
> B0 sac pin

B sac pin cua 6 t6 dién dugc nap nang luong thong qua cac tram sac chuyén
dung. Cac cong nghé pin thuong dugc sir dung cho 6 t6 dién hi¢n nay:

Pin Axit Chi: Day la cong nghé pin nay phd bién nhat. Pong thoi, loai pin nay
cling ré nhét so vdi cac loai pin sac khac. Mgt uu diém 12 nd c6 thé tai ché 97%.

Pin Niken Hydride kim loai (NiMH): Cong nghé pin nay cung cap luong dién

ning va hiéu suat t6t hon pin Axit Chi, vi thé, chi phi cta loai pin nay kha cao.
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Pin Lithium-Ion: Pay la loai pin quen thudc vi n6 duogc st dung trong di¢n thoai,
may anh,... Cong nghé pin ndy mang lai hiéu suit va thoi gian st dung cao. Pin Lithium-
ion nhe¢ hon axit Chi va kim loai Niken. Tuy nhién, day cling 1a loai pin cling c6 gia cao
nhét trong 3 loai.
> B diéu khién

B diéu khién cua 6 t6 dién c6 tac dung quan 1y hoat dong cua dong co va phan
phdi cong suat dién & bat ky thoi diém nao. C6 thé noi, bd phan nay 1a mot canh cong
giita dong co va pin, gitip gidm sat va diéu chinh tat ca cac chi s6 bao hiéu suat chinh
cua dong co, pin, ban dap ga,...

Trong bo diéu khién c6 mot bo vi xir 1y gitip gidi han va chuyén huéng dong
dién. Tir 46, hiéu suat ciia xe duoc cai thién va co thé diéu chinh sao cho phu hop véi
phong cach lai xe.

Bo diéu khién 1a mot bd phan quan trong trong cAu tao cua xe 0 to dién
» Cap sac

Cép sac 1a bd phan quan trong gitp truyén ning luong vao pin cho 6 t6. Co nhiéu
loai cap sac 6 t6 dién khac nhau véi cAu tric va cong suét dau vao khac nhau.

Co3 cép do sac chinh: Sac cham, trung binh va nhanh. Tuy tung cép do sac ma
mdi xe 6 dién s& twong thich véi loai cap sac khac nhau. béi véi cép do 3 - sac nhanh,
xe can dat chuan két ndi riéng va can chuén bi cap sac xe dién phu hop khi dén cac tram
sac cong cong.

1.4.3. Cach thirc hoat dong cua 6 to dién

Dé hiéu cach hoat dong cua 6 t6 dién, ban can hiéu duoc sy khac biét gitrta AC
(dong dién xoay chiéu) va DC (dong dién mot chiéu).

e Dong dién xoay chiéu (AC) 1a dong dién trong d6 cac electron di chuyén theo chu
ky.
e Dong dién mot chiéu (DC) 1a dong dién trong d6 céc electron chay theo mot hudng.

Dong dién xoay chiéu co electron di chuyén theo chu ky con dong dién mot chiéu
electron chay theo 1 hudng

Pin trong xe 6 t6 dién st dung dong di¢n mot chiéu (DC). Tuy nhién, dong co
chinh cua xe dién (b0 phan cung cép luc kéo cho xe), dong dién mot chiéu duoc chuyén
hoéa thanh dong dién xoay chiéu thong qua mot bo bién tan.

Khi ban thuc hién nhan ban dap ga, cac diéu nay s¢ xay ra:

e Ngudn dién duoc chuyén d6i tir DC (mdt chiéu) thanh AC (xoay chiéu).
e Ban dap ga s& gui tin hiéu dén bo diéu khién dé didu chinh téc d6 ciia xe thong qua
cach thay doi tan s ctia ngudn dién xoay chiéu tir bién tan dén dong co.

e Dong co két ndi sau d6 s& quay cc banh xe thong qua mot banh ring.
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e Khi ban thuc hién nhan phanh hodc xe giam tde, dong co s€ trd thanh may phat dién
va tao ra nang luong, dugc dua ngugc tro lai pin.
O t6 dién hoat dong dya vao su chuyén hoa dong dién mot chiéu thanh dong dién
xoay chiéu.
1.4.4. So sdnh é t6 chay bing dién va 6 t6 chay bing xding

Vé gia thanh: Véi cong nghé ngay cang cai tién, chi phi xe dién ngay cang hop 1y
do quy trinh san xuat ngay cang duoc t6i wu hoa. Hién nay, gia mot chiée xe 6 to dién
khong con qua cao so vdi cac loai xe 6 t0 chay nhién li¢u khac. Tham chi, & nhiéu quéc
gia, gia xe dién con thap hon xe xing nhd vao chinh sach hd trg ctia chinh phu.

V& chi phi van hanh: Vi xe dién c¢6 két cau don gian, khong c6 nhiéu bo phéan trung
gian nén viéc bao dudng dong co s& khong mat nhiéu chi phi. Pong thoi, véi gia nhién
lidu xang diu ngay cang ting cao, xe dién chay bang pin sac s& gitp tiét kiém chi phi
cho chu s¢ hitu xe.

Vé tdc d6 chay: Xe 6 to dién chay nhanh hon xe xing cing cong suét vi 100% mo-
men xo0dn dong co sinh ra duoc ding dé din dong va khong bi that thoat nang lugng.
Xe dién c6 thé ting téc ngay khi dap chan ga. Trong khi d0, xe 6 t6 xang sir dung dong
co dot trong can thoi gian dé truyén nang luong phat ra tir dong co toi banh xe va dé dat
mo-men xodn cyuc dai. Bén canh d6, trong qua trinh nay, xe xing ciing s& tiéu hao nhiéu
ning luong qua cac bo phan truyén dong khac, 1am giam kha ning but tdc.

Vé su than thién véi moi truong: Pay 1a mdt uu diém cua xe dién so voi xe xang
vi trong qua trinh str dung, 6 t6 dién tao ra lugng khi thai thap hon rat nhidu so vdi xe
xang. Pong co xe 6 t6 dién chuyén hoa khoang 75% ning lugng hoa hoc tir pin thanh
nguodn cip niang lugng cho xe. Trong khi d6, 6 t6 dong co ddt trong chi chuyén hoa
khoang 20% ning luong thanh dong ning. Vi cong nghé ngdy cang duoc cai tién, cac
nha san xuat luén nghién ciru dé giam tdi da lwong khi thai nay.

Vé su tién loi khi nap nhién li¢u: Chu xe tinh todn dugc pham vi hoat dong cua
chiéc xe cua minh thi hoan toan cé thé sac du lugng dién can thiét trude khi khoi hanh
ma khong lo hét nhién liéu giira dudng. Dic biét, chu xe 6 t6 dién co thé sac pin ngay
tai nha ma khong can dén tram sac cong cong. Trong khi xe xang, chu xe s& can dén
tram xang dé nap nhién liéu. Hién nay, s6 luong tram sac di va dang dugc mé rong dé
dap ing nhu ciu ngay cang cao ctia khach hang.
> Uu diém va nhwoc diém ciia 6 to dién
Uu diém:

+ Chi phi van hanh thap hon so véi cac loai 6 to thong thuong;
+ O to dién it phtrc tap hon vé mit co khi so voi 6 t6 thong thuong, vi thé it phai
bao dudng va it gip 16i hon;
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+ Khong gian xe rong rai;

+ Khong giy 6 nhiém mdi trudng khi xe chay.
Nhuoc diém:

+ Gia thanh kha cao;

+C6 thé xay ra tinh trang hét dién trude khi dén diém sac;

+ Van con kha méi mé trén thi truong;

+ Chi phi bao hanh, thay thé ic quy kha cao;

+ Pin d3 qua sir dung c6 thé gay 6 nhiém méi truong.
1.4.5. Nhu cau sir dung é té di¢n phuc vu du lich va sit dung trong cdc co s6'y té

Xe dién 1a loai phuong tién giao thong da cé tir rat 1au cua thé ky trude, va duoc

sir dung rong rdi trén toan thé gidi trong nhiéu loai phuong tién. Pic biét ngay nay, xe
dién khong con don thuan 13 xe dién cong cong va tau dién nhu thé ky trudc nira. Ngay
nay xe dién dugc ting dung trén nhiéu loai phuong tién, cac phuong tién nay dung dong
co dién dé 1am xe chuyén dong. Co thé 1iét ké mot sd loai xe dién theo linh vuc va theo
cach sur dung ctua chung nhu sau:
1.4.5.1. Phuong tién ca nhan

Xe 0 t6 dién: xe dién s dung nguén dién acquy, dung nang luong mat troi, dung
pin lithium. Cac loai xe nay dugc ing dung trén ca 6 td ca nhan, 0 t0 tai, 6 to tai phuc

vu cong cOng.

Hinh 1.7. Xe 6 t6 dién hang Tesla

Xe may dién va xe dap dién: 1a loai phuong tién dang c6 xu hudng phat trién
manh, danh cho ltra tudi hoc sinh.

Hinh 1.8. Xe may dién hang Vinfast
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1.4.5.2. Phuong tién cong cong
Tau dién: tau dién duoc ung dung tur rat lau 1a loai phuong tién dung ché khach

trong thanh pho va kha phd bién ¢ cac nudc trén thé gidi cling nhu nudc ta.

Hinh 1.9. Tau dién o Melbourne

Metro: 1a loai phwong tién van chuyén hanh khéach trong thanh phé ciing nhu
duong dai, nhu cac tuyén metro trong cic thanh phd 16n & chau Au, va tuyén metro

duong dai tir Paris dén London.

NS

Hinh 1.10. Tau dién ngam khéng nguoi ldi & Anh
1.4.5.3. Cdc phwong tién ding chuyén biét trong cdc linh vue gidi tri thé thao, cdc linh
viee cong nghiép, cdc loai xe chuyén dung trong cac nganh

Xe di¢n dung trong cong vién: 1a loai xe di€n dung chuyén chéd hanh khach

trong cong vién. Cac loai tau dién cao toc, cam giac manh trong cong vién.
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Hinh 1.11. Xe dién cua hang Mai Linh o Pa Lat

1.4.5.4. Cac logi phwong tién ding trong cdc linh viec chuyén ding, van chuyén, ndng
chuyén hang héa, phuc vu cho nguoi tan tdt

Xe dién s& dugc st dung trong cac bénh vién van chuyén nhanh chong bénh nhan
cling nhu cac y bac si dé kip thoi ciru chita bénh nhan, day 1a mot huéng méi cua dé tai.
Tuy nhién dé c6 thé ap dung hop 1i c6 hiéu qua can nghién ctru thay doi két cau, bb tri
lai cac trang thiét bj dé phu hop véi diéu kién sir dung trong y té.
1.5. Phat trién 6 to dién trén thé giéi va Viét Nam
1.5.1. O'Viét Nam

Thuc trang xe dién ¢ Viét Nam hién dang tang trudng khi cac hoat dong nhap
khau xe dién dang ngdy cang 16n manh. Theo bao cdo s liéu tir Cuc Pang kiém cho
thiy dén nim 2022, tong s6 luong xe dién nhap vao nudc ta da ting dén 500% so véi
2019.

Badng 1.2. Lwong xe dién & Viét Nam hang nam

S6 nam S6 luong xe dién ca nude (0 t6 va xe may)
Nam 2019 140 xe
Néam 2020 900 xe
Néam 2021 > 1000 xe

Thi truong xe dién Viét Nam dang rat séi dong va canh tranh giita cac thuong
hiéu nhap khau va thuong hiéu trong nuéc - VinFast. Tuy nhién, cac dong xe dién nhap

khéu dang chiu mirc thué nhap khau cao va ca thué tiéu thu dic biét, tir 15-70%, vi thé
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kha ning hoat dong nay s& khong dugc bén virng trong twong lai. Cho nén, cac san phdm
xe dién thuong hi€u Viét, s€ co kha nang duoc khach hang uvu tién hon khi khong phai
chi tra s6 tién qua 16n cho viée s hiru xe.

Hién nay, B¢ Tai chinh ciling da ban hanh du thao Nghi dinh giam mot nira I¢ phi
trude ba dbi véi xe dién. Trong khi B6 Giao thong vén tai ciing dang nd luc cung cac
Co quan Chinh phu dé phat trién giao thong xanh va than thién méi truong sdng, trong
d6 c6 bao gdm nhitng thir lién quan dén chinh sach wu dii danh cho cac san pham 6 t6
dién, ac quy, va phu tung di kém. Tuy nhién, chinh sach ctia Chinh Phu dang tap trung
phan 16n cho van dé giam phat thai CO», giam lo ngai vé strc khoe cong dong va chua
thuc su nd luc manh mé cho chinh sach lién quan dén phat trién xe dién. Vi thé, budc
cac nha dau tu phai ting cuong tham gia vao dé c6 thé gbp phan thuc day thi truong
phat trién manh hon va hudng dén 16i séng xanh.
> Lo trinh phat trién xe dién & Viét Nam

banh giad vé tiém nang thi truong xe di¢n, ong Dao Cong Quyét, dai dién Hiép
hoi Cac nha san xuit 6 t6 Viét Nam (VAMA) dé xuat 3 kich ban 16 trinh va céac chinh
sach hd trg phat trién xe dién.

Cu thé, kich ban nhanh tuong ty Thai Lan dang ap dung, bat dau qua trinh xe
dién hoa tir ndm 2025 cho dén khi dat 100% xe dién hoa nam 2035; kich ban trung binh
s& bit dau qua trinh xe dién hoéa tir 2025 cho dén khi dat 100% xe dién hod nam 2045 va
kich ban co ban ma Indonesia dang ap dung 13 bit dau qua trinh xe dién hoa tir 2025 cho
dén khi dat 100% xe dién héa vao nim 2050.

Cén ctr vao thi truong 0 t6 tai Vi¢t Nam da dat doanh $6 khoang 416.000 xe,
VAMA d& xuat 16 trinh phat trién xe dién hoa theo timg giai doan. DPau tién tir 2021 -
2030 1a giai doan khoi dau s& dat mirc co gidi hoa vao nam 2028 xap xi 1 triéu xe cac
loai va xe dong co dbt trong van chiém wu thé. Tuy nhién, luong xe dién hoa sé ting dan
1én.

Giai doan th tor nam 2030 - 2040 1a giai doan tdng truong nhanh va luong xe
dién hoa s€ ting manh, dat 100% vao giai doan 3 tir nam 2040 - 2050 tang trudng on
dinh.

Vé céc chinh sach hd trg, VAMA dé xuit cc chinh sach co ban cho ting giai
doan. O giai doan khéi dau (2021 - 2030), dé khuyén khich nhu cau thi truong can wu
dai thué tiéu thy dic biét hai hoa cho céac loai xe dién nham phat trién thi trudng; giam
1€ phi trude ba 50% cho dong xe HEV (xe hybrid c6 trang bi dong co dién va co ban st
dung dong co d6t trong), 70% cho dong xe PHEV (xe hybrid sac ngoai, co dong co dién
duogc sac st dung nguén nang luong sac di¢én, dugc trang bi dong co dot trong dé su

dung trong trudng hop ngudn dién cia xe suy giam), 100% cho dong xe BEV (xe dién
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hoan toan) va hd tro khach hang phi d6 xe, thué méi trudng. .. ddi véi tit ca cac loai xe
dién.

Budc sang giai doan ting trudng nhanh (2030 - 2040) can hd tro tai chinh cho
san xudt va hoat dong cta tram sac nhanh va hd tro tai chinh cho viéc san xuét céac loai
xe dién. Khi dén giai doan ting trudng 6n dinh (2040 - 2050) tap trung wu dai thué tiéu
thu dic biét cho xe dién chay pin va giam 18 phi trude ba cho dong xe nay; ddng thoi,
tiép tuc ho tro tai chinh cho viée san xuét va hoat dong cuia cac tram sac nhanh.

1.5.2. O'thé gigi

Niam 2011, khoang 55.000 xe dién (EV) da duoc ban trén khip thé gidi. 10 nim
sau vao nam 2021, con s6 d6 da ting 1én gan 7 tridu xe.

Véi viée nhiéu qudc gia bat tay vao dién khi héa, thi trudng xe dién toan cau da
chtng kién su ting trudng theo cdp sé nhan trong thap ky qua. Str dung dit liéu tir Co
quan Ning lugng Qudc té (IEA), d6 hoa thong tin nay cho thiy sy bung nd doanh sb
ban xe dién toan cau ké tir ndm 2011, néu bat cac qudc gia da phat trién thanh thi truong
xe dién 16n nhat.
> Nhirng ngay diu ciia EV

T nam 2011 dén nam 2015, doanh s ban xe dién toan cau da tdng voi tdc do

trung binh hang nam 1a 89%, v&i khoang mot phan ba doanh s6 ban hang toan cau dién

ra 6 Hoa Ky.
Bang 1.3. Bang doanh s6 xe dién nam 2011-2015
Year Total EV Sales CAGR
Total sales / Avg growth 1443162 89.3%

Nam 2014, My 1a thi truong xe dién 16n nhét, tiép theo 1a Trung Qudc, Ha Lan,
Na Uy va Phap. Nhung moi thir d thay d6i vao nim 2015, khi doanh sé ban xe dién &
Trung Qudc ting 238% so v4i nim 2014, dwa nudce nay 1én vi tri dan dau.

Sy tang trudng cia Trung Qudc da trai qua nhiéu ndm, véi viée chinh phu cung
cap cac khoan trg cAp khong 10 cho 6 t dién, bén canh cac wu dii va chinh sach khuyén

khich san xuat.
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> Doanh s6 ban xe dién theo qudc gia vao nim 2021

Sau khi duy tri kha 6n dinh vao nim 2019, doanh s6 ban xe dién toan cau da ting
38% vao ndm 2020 va sau d6 ting hon gip d6i vao ndm 2021. Trung Qudc 1a dong luc
clia sy tang trudng - qudc gia ndy di ban duge nhiéu xe dién hon vao nim 2021 so véi
phan con lai cua thé gi6i cong lai vao nam 2020.

Bdng 1.4. Bang doanh s6 xe dién nam 2021

Country S 2021 EV Sales $ SofTotal o
ER 4
L - £31 159 X
emarvy™  5e54
France ) 4 47
€ - 26 48
way IS S
aly 18 4
h Korea 4
Netheriands = 7 4
Rest of Euwrope B 4690 Q3 69
Rest of the World @ 313,129 46
Total 6,809,322 100.0%

Trung Qudc ¢6 gan 300 méu xe dién c6 san dé mua, nhiéu hon bat ky qubc gia
nao khac va day ciing 1a qué huong ctia 4 trong s6 10 nha san xuét pin 16n nhét thé gisi.
Hon nita, gia trung binh cua 6 t6 dién & Trung Qudc chi cao hon 10% so véi 6 t6 thong
thuong, so voi muc trung binh 45-50% & céc thi truong 16n khéc.

buc, thi trudong 6 t6 16n nhét chau Au, da ban dugc gén 700.000 chiéc EV vao
nam 2021, ting 72% so v&i nam 2020. Qudc gia nay c6 mot sd nha may EV 16n nhit &
chau Au, véi Tesla, Volkswagen va gi khong 16 pin CATL cta Trung Quéc dang 1én ké
hoach hodc van hanh 'gigafactories' & d6 . Nhin chung, doanh s6 ban hang & chau Au da
ting 65% vao nim 2021, bang ching 13 7 qudc gia chau Au trong danh sach trén.

Hoa Ky cling da tr¢ lai sau hai nam sut giam, voi doanh s6 ban xe dién tang hon
gap d6i vao ndm 2021. Su ting truéng ndy duoc hd trg boi su sin co cua cac mau xe
dién ting 24% va ciing bdi su gia ting san xut cic mau xe Tesla, chiém mot nira doanh
s6 ban xe dién tai Hoa Ky.
> Du bao doanh s ban hang EV toan cau

Xe dién chay bang pin c6 thé chiém phan 16n sé luong 6 t6 méi duge ban trén

khip thé gi6i vao nam 2035.
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Bang 1.5. Du bao doanh 56 xe dién toan cau

Du kién, xe chay béng xang du kién chi chiém 10% doanh sb ban xe mdi trén
toan cau vao nam 2035, trong khi xe dién chay bang pin dy kién s& chiém 59%. EVs pin
nhién liéu dy kién s& khong c6 nhiéu dot bién, chi chiém dudi 1% tong doanh sd ban
hang trén toan cau. Hybrids — bao gom: plug-in, mild and full hybrids - duoc ky vong
s& chiém phan con lai
1.6. Két luin

Qua nhitng sy phan tich va tim hiéu cic hang muc & trén ta ¢ thé thay tinh trang
6 nhiém moi truong dang ngay cang nghiém trong, gay nén sy nong 1én ¢ toan cau ma
nguyén nhan dting dau 1a do phwong tién giao thong giy ra. Do d0, nhitng phén tich &
trén vé dong co dién, xe 6 to dién hay su phat trién ctia nganh cong nghiép 6 t6 ndi riéng
va nganh giao thong néi chung thi trong twong lai xe sir dung dong co ddt trong chay
béng nhién liéu hoa thach s€ nhuong chd cho cac dong xe dién véi nhiéu wu diém 16mn,
dac bi¢t l1a than thién v&i moi truong.

Qua nhiing dic diém trén cling voi nhitng chinh sach, chién lugc phat trién trong
nude dugce thu tudng néu ra:

Thang 11/2021, Thi tuéng Pham Minh Chinh d4 din dau doan dai biéu Viét Nam
tham du Hoi nghi 1an thir 26 cac bén tham gia Cong wéc khung cua Lién Hop Qudc vé
bién d6i khi hau (COP26) duoc t6 chire tai Glassgow (Scotland, Vuong quéc Anh).

Ngay sau hoi nghi, Thii tuéng Chinh phu di quyét liét chi dao va thanh 1ap ngay
Ban Chi dao quéc gia trién khai thuc hién cam két cua Viét Nam tai Hoi nghi COP26;
ban hanh quy ché hoat dong cua Ban Chi dao. Trong do ndi bat 1a viéc hoan thién Quy
hoach phat trién dién luc québc gia thoi ky 2021-2030, tim nhin dén ndm 2045; xay dung
Dé 4n vé nhitng nhiém vy, giai phéap trién khai két qua Hoi nghi COP26; Chién lugc
qudc gia vé bién ddi khi hau giai doan dén nam 2050. Dén nay Viét Nam di cong bd 16
trinh ding str dung 6 t6 chay bang dong co ddt trong. Theo d6 thi dén nam 2040 nudc
ta han ché sir dung 6 t6 méi chay bang dong co ddt trong va dén nam 2050 nudc ta dimg
han viéc san xuét, sir dung 6 to chay bang dong co dot trong.

S6 lugng xe 6 t6 & nudc ta trong nhitng nim gan day gia ting nhanh chéng, vuot
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xa so vo1 du bao cua cac co quan quan ly nha nudc. Vi vay, viéc lam giam murc do phat
thai 6 nhiém cta ching ludn 1a di tuong duge cha ¥ nghién ciru cia cic nha san xuit 6
t6. Lam giam murc d6 phat thai 6 nhiém cua ching ludn 1a ddi twgng duge cha ¥ nghién
clru clla cac nha san xuét.

Chinh vi c4c cin ci trén, dé tai tdp nghién ctru chuyén doi xe 6 t6 vios st dung
nhién liéu truyén thng thanh xe 6 t6 dién. Muc dich chinh giam lugng phat thai cic chat
6 nhi®m ra méi truong, nang cao tinh kinh té cho phuong tién. Vi vy dé tai: “Thiét ké

chuyén doi xe toyota vios thanh 6 t6 dién 4 chd” ¢6 y nghia khoa hoc va thuc tién cao.
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CHUONG 2: LY THUYET VE NGUON PONG LUC

2.1. Cac phwong 4n lip dit dong co dién trén 6 to

Hién nay c6 rat nhidu phuong an bd tri dong co dién trén xe 6 t6, ng v6i mbi
dong xe thi s& duoc bd tri mot kiéu sao cho phu hop vé6i diéu kién van hanh ciing nhu
tinh kinh té. Sau day, do 4n nay s& gi6i thiéu mot vai cach bd tri dong co dién dién hinh
trén xe 0 t6 nhu sau: dong co dat trude ghé 141, dong co dat phia sau xe, dong co dat ¢
ca trude va sau xe, dong co dit & gitta xe ( dudi san)... Mdi cach bd tri duoc liét ké phia
trén ¢6 nhung vu nhugc diém khac nhau, diéu d6 s& dugc trinh bay ki hon & muc 3.6
phan tich phuong 4n bb tri dong co dién 1én xe vios va cudi cung s& chon ra
phuong an bd tri thich hop nhét v6i d6 4an mén hoc nay.
2.2. Chon phuong 4n bo tri hé dong lwc trén xe VIOS

Trudc day, cac xe dién chu yéu duge chuyén doi tir cac 6 to thong thuong bang
cach thay thé dong co dbt trong va thung nhién lidu voi mot dong co dién va pin trong
khi gifr lai tat ca cac thanh phan khac, nhu trong hinh 2.1. Nhuoc diém nhu: khoi luong
16n, tinh linh hoat va hiéu suat that 1 nhitng nguyén nhan 1am cho xe dién kho 4p dung
rong rai. Hién nay, 0 t6 hién dai duogc tao ra c6 chi y dua vao nguyén ban cua than va
khung sudn duoc thiét ké riéng. Diéu nay dép tng cac yéu cau vé cau trac duy nhit cho

6 t6 va lam cho cac ngudn dong luc ddy bang dién dugc st dung linh hoat hon.

[Tuyén Déng co
dong co khi dién
Ngudn
( ) nang lurong ( )

Hinh 2.1. O 16 dién c¢6 dién
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Mot 6 t6 dién co ban dugc minh hoa trong hinh 2.2. N6 bao gém ba hé théng chu
yéu: hé dong luc dién, hé théng nang lugng, va hé théng phu tro.

H¢ dong luc dién bao gém: hé théng diéu khién xe, bo chuyén ddi dién, cac dong
co dién, truyén dong co khi, va banh chi dong.

Hé thdng ning lwong bao gdbm ngudn ning lwong bd phin quan 1y ning luong,
va bo phén tiép ning luong dién.

Hé thdng phu trg bao gdm: tro luc 141, diéu hoa, ngudn cung cip ning lwong phu
tro.

Duya trén cic yéu t6 dau vao diéu khién tir chan ga va ban dap phanh, hé thong
diéu khién xe cung cép tin hiéu dién thich hop cho b chuyén doi ning luong dién co
churc ning diéu chinh dong dién giira dién dong co va ngudn ning lugng. Nhiing ngudn
ning lugng duoc tai sinh trong qua trinh phanh c6 thé duoc nap vao ngudn ning luong

chinh. Hau hét pin EV dé dang c6 kha ning tiép nhan ngudn ning luong tai sinh nay.

Phanh

i
ﬁ—b

Chén ga

Bo chuyén

Tin hiéu

didu khién

Truyén dong
co khi

doi dién

Quén Iy

Trg e

ning hrong ang luong 4
ai

Dbiéu hoa
khong khi

Sac pin

Hinh 2.2. O t6 dién hién dai
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Bo phan quan 1y ning luong cing voi bo phan didu khién kiém soat hoat dong
phanh tai sinh va phuc héi ning luong ciia nd. N6 ciing két hop vé6i cac bd phan tiép
ning lugng dé kiém soat qua trinh nay va giam sat viéc sit dung cac ngudn ning lugng.

Nguén cung cip ning luong phu c6 chirc ning cung cap ning luong can thiét véi
cac dién ap khac nhau cho tic ca cac thanh phan phu cua xe nhu: diéu hoa khéng khi,

tro luc lai, hé thé)ng dén chiéu sang...

> Cac phwong an Lip dit déng co dién trén 6 to

Co nhiéu loai EV ¢6 thé cau tao khac nhau do cac bién thé dua trén dac diém cua

dong luc dién va cac ngudn ning luong, nhu trong hinh 2.3.

Phuong an a: Béng co dién thay thé cho
ddng cor dot trong

S —— = —— B

- N

) & i
e =

Phuong an c: Pong co dién. hop 56, bd visai
tich hgp thanh cum

= ——

Phuong an e: Tuong tw phuong an d, dat mot

banh rang nho vao banh xe

Phuong an b: Bdng co dién thay thé cho
déng co dét trong, loal bo ly h
dung hép s6 1 cap

Phuong an d: Loal bo bé visal, s dung hai
dadéng co dién va hai hoép s6 cho twng banh xe

=1

= = — T X\
/ = —_— \\
/ 1
| |
\ -~ l J
\ =E 1 }

.

e — - P

Phuong an e: DAu ra cua déng co dién ndm

bén trong banh xe

Hinh 2.3. Céu hinh cdc logi 6 t6 dién

M: dong co dién; HS: hop s6; VS: truyén lyc chinh va vi sai; GT: hop giam toc
1 cap.

Loai a. Hinh 2.3a cho théy hinh thtrc dau tién cta xe dién, trong d6 mot dong co
dién thay thé cho dong co dbt trong ctia mot chiée xe thong thuong. N6 bao gom mot
dong co dién, mot ly hop, hop s, va mot bd vi sai. Khép ly hop va hop so co thé dugce
thay thé bang hop so tu dong.

Loai b. Vi mot dong co dién c6 cong suét lién tuc trong mot pham vi toc do dai,
mot ti s6 truyén cd dinh co thé thay thé cho hop s nhidu cip va giam bt su can thiét
ctia mot ly hop. Cau hinh nay khong chi lam giam kich thudc va trong lugng cua truyén
dong co khi, n6 ciing don gian hoa cho con nguoi trong viée diéu khién xe bai vi su thay

d6i ti sb truyén 1a khong can thiét.
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Loai c. Tuwong tu nhu hinh (b), dong co dién, cdp banh rang ¢ dinh va b vi sai
c6 thé duoc bd tri tich hop thanh cum trong khoang gitta hai ban truc banh xe chu dong.
Phuong thirc nay da duoc san xuat hang loat sin c6 trén thi trudng, cung véi d6 nd duoc
b tri gon ma van dam bao duoc dong hoc cia xe. Viée diéu khién cang don gian va
chéc chan.

Loai d. Trong hinh 2.3d, truyén dong vi sai duoc thay thé bang cach sir dung hai
dong co dién. Moi dong co dan dong mot banh xe va hoat dong & mot tdc do khac nhau
khi chiéc xe chuyén hudng hay quay vong.

Loai e. Nhim tiép tuc don gian hoa viéc diéu khién xe, dong co co thé duoc dat
phia trong mot banh xe. Mot cip banh ring nho dugc dit trong banh xe dé giam tc do
va nang cao moé-men dong co.

Loai f. Loai bo hoan toan truyén dong banh ring giita dong co dién va banh xe
chu dong, diu ra roto ctia mot dong co dién tbc do thép dat bén trong banh xe co thé
duoc két ndi truc tiép voi cac banh xe. Viéc kiém soat toc do cua dong co dién tuong
duong v6i viee kiém soat toc do ciia banh xe, va vi thé tdc d6 cia xe duogc didu khién.
Tuy nhién, viéc sip xép doi hoi cac dong co dién phai c6 moétmo-men xodn cao hon dé
khoi dong va tang toc xe.
> Chon phwong an b tri hé dong lwc trén 6 td vios

Tir nhitng phwong an trén thi ta thdy mdi mot phuong an déu ¢ nhitng wu nhuge
diém riéng va tiy thudc vao muc dich ciing nhu ¥ do ctia nguoi thiét ké ma sé lya chon
cac phuong an thich hop. Véi y tudong ctia nhom 1a thiét ké mot chiée xe chay nang
luong dién hoat dong on dinh gia thanh thép d@)ng thoi 1a cac két cau da co san trén thi
truong thi phuong an duoc lya chon 1a phuong an (c).

Vi két cau trén di bao g@)m vi sai, ban truc, banh xe, cac cam bién, dong co dién,
cdp banh rang ¢ dinh cho diéu khién. Loai két ciu trén c6 uu viét d6 1a ¢ két cau dé
thay d6i cac dong co khac nhau trong dai cong sudt ma chung dap tng duoc.

2.3. Gi6i thiéu vé ngudn dién cho xe
2.3.1. Pin Ac quy chi axit

2.3.1.1. Tong quan vé pin chi axit
Pin chi axit tirng dugc biét dén 1a loai tot nhat va pho bién nhat dugc st dung trén

xe dién. Hién nay, n6 van dugc sir dung rong rai trén xe sir dung dong co dot trong. Tuy
nhién trén xe dién pin can phai c6 cong suat 16n hon va chu ky sac xa dai hon nén pin
chi axit khong dép ting duoc. Do d6, ngudi ta di sir dung chat dién phan dang keo dé
thay thé cho axit (pin kho). Tuy nhién diéu nay lam tang gia thanh ciia sin pham.

Pin chi — axit c6 cdc tim dién cuc Am lam béng kim loai chi (Pb) va cac tadm dién

cuc duong 1am bang chi oxit (PbO>). Hai dién cuc nay duoc ngam trong dung dich dién
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phan 13 axit sunphuric (H2SO4). Khi 4c quy phong dién, nap dién sé& xay ra cac phan tmg

hoa hoc trén céc dién cuc cua pin (trén hinh 2.4).

Pin chi axit 1a loai pin sac dugc sir dung phd bién nhét trong bat ky hé théng nao

ngoai trir cac hé thdng nho. Ly do chinh cho diéu nay 13 cac thanh phan chinh cau thanh

nén pin (chi, axit sulfuric, hop nhya) khong dit, né hoat dong déng tin ciy va n6 c6 dién

ap twong ddi cao khoang 2 V trén mdi cell. Cac dic tinh tong thé ciia pin dugc trinh bay

trong bang 2.1 dudi day.

2H,0 —» 4H" + 2/0%41-:*»230};-»2&1230‘

Ngudn ca
dién 1 chieu

X
PbSO, + 20> — PbO, + SOF + 2e”

1

+

[

Hinh 2.4. Qua trinh xay ra trong pin chi — axit khi pin dwoc nap dién

Bdng 2.1. Théng sé ciia pin chi axit

Thong sb Gia tri Ghi chu
Nang lugng riéng 20 - 35 Wh/kg Phuy thudc vao cach dung
Mat do nang luong 54 - 95 Wh/L
Cong suit riéng ~ 250 W/kg
Dién 4p danh nghia cua cell 2V
Hiéu bt dung luong 20 % Phu thuoc V'E‘IO nhiét CEC) va luong
dién tich trir
Noi tré ~0.022 Q trén mdi cell ¢6 dung lugng 1Ah
Tinh thuwong mai san co

Nhiét do lam viéc

nhiét d§ mo1 truong

Hi¢u suat s¢€ rat thap néu nhiét do

qua thap
Tu x4 dién = 2% trén ngay
. ) N dén khi con khoang 80 % dung
Chu ky sac xa 800 lan
luong
Thoi gian sac 8 gio 1 gid c6 thé sac duge 90%
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Mot trong nhitng dic diém dang chi ¥ cua pin chi axit 13 ndi tré cua nd vo cing
thip. Diéu d6 c6 nghia 13 do sut ap do dong tai ctia nd rat nhoé va co 18 1 nhoé nhét trong
tat ca cac loai pin. Céc thong s duoc dua ra trong bang trén 1a tinh cho 1 cell pin c6
dung lugng danh nghia la 1 Ah. Dung lugng ctia mdi cell ti 1¢ thuan véi dién tich ctiia
céc tAm dién cuc, con ndi trd thi lai ti 18 nghich voi1 dién tich cac tam dién cuc. Do do,
ndi trd s€ ti 1€ nghich vé1 dung luong. Gia tri ndi trd 0,022Q trong bang 1 1a dugce tinh
trong diéu kién chét luong ctia pin con tot. Ta c¢6 cong thirc tinh ndi tré ctia vién pin chi
axit nhu sau:

R =1n.0,022/Ci0 (QQ) (2.1)

Trong do:

n: s6 luong cell trong pin

Cio: dung lugng cua pin khi phong dién trong khoang 10 gio.
2.3.1.2. Céc dac diém dac biét cua pin chi axit

Bén trong pin chi axit khong phai chi x4y ra nhiing phan trng nhu dugc néu nhu
trén hinh. Chi va chi dioxit khong bén trong axit sunfuric, va bi phan hiy, mdc du rat
cham, v6i cac phan ing sau:

Tai cuc duong: 2PbO; + 2H2SO04 — 2PbSO4 + 2H20 + O; (2.2)

Tai cuc am: Pb + HoSO4 — PbSO4 + H2 (2.3)

Diéu nay din dén viéc pin tu xa. Tdc d6 xay ra cac phan tmg nay phu thudc vao
nhiét do cua cell: nhanh hon néu néng hon. N6 ciing phu thudc vao cac yéu td khac,
chang han nhu d6 tinh khiét ctia cac thanh phan va cac hop kim duoc sir dung dé ché
tao cac gia d& dién cuc. Nhitng phan tng khéng mong mudn nay, ciing tao ra khi hydro
va oxy, cling xay ra trong khi pin dang xa. Trén thyc té, chiing xay ra nhanh hon néu pin
duoc xa nhanh hon, do dé dién ap thép hon, nhiét d¢ cao hon va hoat dong ctia dién cuc
cao hon. Piéu nay dan dén két qua 14 xay ra hién tuong chai pin khi pin can nhanh hon.
Mot thuc té dang tiéc nira 1a nhimg phan tng phong dién nay s& khong xay ra voi ty 18
nhu nhau trong tit ca céc cell pin, va do d6 mot sé cell s& x4 dién nhiéu hon nhitng cell
khac. Piéu nay rat quan trong ddi vai cach thire pin dugc sac. Tuy nhién, tém lai, diéu
d6 c6 nghia 13 mot sb cell s& phai chiu dung "sac qua mirc" dé dam bao tit ca cac 6 déu
duogc sac. Cac phan Gng xay ra trong pin chi axit khi né dugc “sac qua mirc” duoc thé
hién trong hinh 2.5. Cac phan ting tao khi nay xay ra khi khong con PbSOg4 trén cac dién
cuc dé nhuong hodc nhan electron. Do d6, chiing xdy ra khi pin dugc sac déy hoac gén
day. Luu y rang cac phan tng sac va xa lién quan dén thay doi ndng do chit dién ly cua

cell pin.
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Khi Hz hinh thanh

& cyc &am
Ngudn cép
2H0 - aH° *2\0"  dién 1 chidu
u | +
20+ 0y +20° 1
| b TR

Khi Oz hinh thanh |

& cuc duong ‘

Hinh 2.5. Phan ung tao khi o cac cuc khi pin duoc sac d‘dy

Sy thay d6i ndng do cua cac chat phan tmg c6 nghia 13 ¢6 mot sy thay doi nho
trong dién ap tao ra boi cell pin khi n6 phong dién. Su suy gidm dién ap nay dugc minh
hoa trong hinh 2.6. Di véi loai pin chi axit kin hién dai, su thay d6i 14 tuyén tinh & muc
d6 kha t6t. Luu y rang dién ap nay cua pin thong thudng khong thé duogc st dung dé chi
thi trang thai sac ctia pin. Thong thuong khong thé do dién 4p hé mach nay khi pin dang
duoc sir dung va trong moi trudng hop, nd cling bi anh hudng nhiéu bai nhiét d6 va do
d6, mot phép do su thay d6i cua dién ap pin c6 thé bi anh hudng manh boi nhimg yéu

t6 khac.
215 -
210 4
2.05 ~
2.00 ~

1.95 <

1.90
Dién ap

e D6 xa séu (DOD) .

Hinh 2.6. Sy thay déi cia dién dp mach hé cia cell pin chi axit logi kin

Mot diém dang chl ¥ cua viée sac qua mirc trong va hién tuong tu pin tu x4 1a
nudc bi mat do bién thanh Ha va O,. Trong cac thiét ké pin cii, khi nay duoc thoat ra
ngoai va mat di nén chat dién phan phai dugc bo sung nude dinh ky. Trong cac loai pin
kin hién dai, diéu nay khong can thiét vi cac khi bi giit lai trong pin va dugc phép két
hop lai (xay ra mot cach ty nhién véi toc do hop 1y) dé tai hinh thanh ra nudc. Tat nhién
moi thir déu phai c6 gidi han dé dam bao sao cho luong khi tao ra khong qua nhanh.

Mot van dé nita trong viéc sit dung pin chi axit 1a cac nha san xuét cung cép ra

rat nhicu loai san pham vai cac kich c& khac nhau. Do do6 khi Iya chon pin chi axit phai
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lya chon ding loai sao cho phu hgp véi tirng muc dich nhét dinh. Vi du nhu loai pin su
dung cho céc 6 t6 thong thudng véi muc dich nhu khéi dong, chiéu sang, danh lira (pin
SLI) s& khong thé phu hop cho xe dién. Hodc loai pin st dung cho céc hé thong chiéu
sang su ¢ hay bao dong ciing khong phu hop cho xe dién. Chi c6 loai pin sir dung cho
muc dich truyén dong hay loai c6 do xa sau dugc phat minh boi Vincent va Scrosati
(1998) méi phit hop cho xe dién. Va déy 1a loai pin chi axit dat nhét.
2.3.1.3. Tuédi tho va bdo dudng pin

Tubi tho ctia pin axit chi bi gidi han & xung quanh 700 chu ky sac x4, mic du
diéu nay phu thudc nhiéu vao d6 sau xa cia cac chu ky. Theo kinh nghiém véi cac xe
tai cong nghiép (xe nang, van chuyén hanh 1y tai nha ga, v.v.) cho thay rang pin chi axit
c6 thé ton tai sau 1200 —1500 chu ky sac x4, khoang 7-8 nam. Ddi véi 6 to dién tham
gia giao thong trén dudng tudi tho khoang 5 ndm hoic 700 chu ky. Tudi tho pin ctia cac
phuong tién giao thong duong bd thuong ngan hon cac thiét bi st dung trong cong
nghiép boi chung thudng chiu tai 16n hon va pin thuong bi xa hét dién trong khoang 2
gid dong ho, trong khi d6 & céc thiét bi cong nghiép thi thuong xa trong khoang 7-8 gid.
2.3.1.4. Sac pin chi axit

Sac pin chi axit ciing nhu bét ky loai pin nao 13 mot quy trinh phtre tap. Néu thyc
hién khong diing cach s& nhanh chéng lam hong va giam tudi tho cua pin. Nhu da dé
cap & trén, néu pin dugc sac ¢ hi¢u dién thé qua cao sé& din dén mat nude cua dung dich
dién phan. C6 nhiéu quan diém khac nhau vé cach tot nhat dé sac pin chi axit va cach
t6t nhat 13 theo 101 khuyén cta nha san xut pin. Ky thut phd bién nhat duoc sir dung
cho pin axit chi dugc goi 14 sac nhiéu budc. Trong phuong phéap ndy, pin duoc sac cho
dén khi dién ap cua cell dugc nang lén dén dién ap dinh muc. Dong dién sau d6 dugc
ngét va dién ap cua cell da dat dén dinh mtrc s& duoc nap sang cac cell khac va dong
dién sau d6 duoc bat lai. Van dé 1a dién ap dinh murc cua cell khac nhau khong chi tuy
thudc vao loai pin ma con tuy thudc vao nhiét do. Tuy nhién, pin axit chi duoc st dung
rat rong rii trong nhiéu linh vyc nén c6 rat nhiéu nha cung cap cac bod sac ¢ chat luong
t6t. Mot diém quan trong ap dung cho tét ca cac loai pin lién quan dén qué trinh sac d6
1a phai can bang pin néu khong pin s& bi hu hong nghiém trong.
2.3.1.5. Uu nhwoc diém ciia pin chi axit
> Uu diém

+ Pin chi axit c6 tinh thwong mai cao va nganh cong nghiép ché tao pin ¢ luong
du trit tot;

+ Pin chi axit 1a loai pin c6 thé sac lai co gia thanh ré nhét trén mdi kWh va trong
tuong lai gan diéu nay vin khong thay d6i. Pin chi axit c6 dai hiéu suat cong suat riéng

rong hon nhiéu céc loai khac va do d6 chung dang dugc dung nhiéu trong xe lai, noi chi
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can luu trir mot luong nang lugng han ché, nhung lai phai hoat dong mot cach nhanh
chong khi can.
> Nhuoc diém

+ Pin chi axit ¢6 ning luong riéng thip va kho co thé st dung trén nhitng phuong
tién c6 tam hoat dong xa;

+ Chi duogc sir dung trén cac phuong tién co thoi gian hoat déng ngén.
2.3.2. Pin nikel

Mot loat cac loai pin thuong mai st dung Niken trong dién cuc duong da dugc
phat trién ké tir cong trinh nghién ctru ctia Edison vao cudi thé ky 19. Nhiing loai pin
nay bao gom sat niken, niken k&m, niken cadimi va pin niken hydrua kim loai (NiMH).
Hai trong s cac loai pin nay s& duoc néu rd dudi day. Pin niken hydrua kim loai cho
thiy nhiéu hira hen nhét. Pin Niken k&m c6 hiéu sut hop 1y nhung né c6 tudi tho rat
han ché 13 300 chu ky sdu x4 sau. Pin niken sat cling hiém khi dugc sir dung.

2.3.2.1. Pin Niken Cadimi (NiCad) )
Pin niken cadmium dugc coi 1a mdt trong nhitng d6i thu canh tranh chinh cta pin

axit chi dé sir dung cho xe dién va loai pin nay c6 ning luong riéng gan gap doi pin axit
chi.
Pin NiCad st dung niken oxyhydroxide cho di¢n cuc duong va cadmium kim
loai cho dién cuc am. Nang lugng di¢n thu dugc tir phan tng sau.
Cd + 2Ni O OH + 2H>0 «> Cd(OH)2 + 2Ni(OH)2 (2.4)
Cac phan ing xay ra trén cac dién cuc dugc mo ta trong hinh 2.7, gitp lam ro céac
electron duoc tao ra tir dau va pin hoat dong nhu thé ndo. C6 mot diéu trai nguogc gitta

pin ndy va pin chi axit d6 1a chat dién phan ctia né lai dic lai khi pin xa dién.

K H,0 oH, Tai dién ]

v S )
2NIO(OH) + 2H,0 + 2e~ —» 2Ni(OH), + 20H" /

Hinh 2.7. Cac phan vng xay ra khi pin NiCad phong dién
Pin NiCad da dugc su dung rong rai trong nhiéu thiét bi, bao gém ca viéc st dung
trong xe dién. Pin NiCad c6 vu diém 13 cong suat riéng cao, vong doi dai (1én dén 2500
chu ky), pham vi nhié¢t d hoat dong rong tir — 400 C dén + 800 C, tu phong dién théip
va luu trit 1au dai. Piéu nay 14 do pin 1a mot hé thong rat 6n dinh, véi cac phan g

tuong duong véi qua trinh ty phong dién cua pin chi axit chi dién ra rat cham. Pin NiCad
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c¢6 nhiéu kich c¢& va hinh dang khac nhau, mic du khong d& dang c6 duoc chung véi
kich thudc 16n hon can thiét cho xe dién, thi trudng chinh cta chiing 13 cic cong cu cAm
tay va thiét bi dién ti. Chung cling rit manh m& ca vé co hoc va dién nang va co thé
duoc sac lai trong vong mot gid va 1én dén 60% dung luong trong 20 phut. V& mat tiéu
cuc, dién 4p hoat dong cuia mdi cell chi khoang 1,2 V, vi vdy can 10 cell trong mdi vién
pin 12V danh nghia, so v6i 6 cell di v6i pin chi axit. Diéu nay giai thich mot phan gia
thanh cua loai pin nay cao hon. Mot van dé nira 14 chi phi cia cadmium gip vai 1an chi

va diéu nay khong c6 kha ning thay d6i. Cadmium ciing c6 hai cho méi truong va gay

ung thu.
Bdng 2.2. Théng sé ciia pin NiCad
Thong sb Gia tri Ghi chu
Nang luong riéng 40 - 55 Wh/kg Phu thudc vao dong tai
Mat d6 nang lugng 70 - 90 Wh/L Phu thudc vao dong tai
Cong suat riéng ~ 125 W/kg
Dién 4p danh nghia cua cell 1.2V
Hiéu suat dung lugng Tét
Noi trd ~0.06 Q trén mdi cell ¢6 dung lugng 1Ah
Tinh thuong mai T6t v6i kich ¢& nho, khé 1am kich ¢& 16n
Nhiét do lam viéc -40°++80°C
Tu x4 dién 0.5 % trén ngdy rat thap
dén khi con khoang 80 % dung
Chu ky sac xa 1200
luong
Thoi gian sac 1 gio sac nhanh, 20 phut c6 thé sac
duoc 60%

Chi phi ctia pin NiCad thuong gap 3 lan so véi pin chi axit va né dugc bu dap
phan nao d6 bang vong doi dai hon. Hiéu suat sac ctia né giam nhanh chéng trén 35°C
nhung diéu nay khong anh hudéng dén viéc sir dung né trong xe dién. N6 da dugc s
dung thanh cong trong nhiing chiéc xe hoi nhur Peugeot 106, Citroen AX, Renault Clio
va Ford Think.

Ciing nhu pin chi axit, pin NiCad can duoc sac dung cach. Tuy nhién, béi vi cac
cell NiCad it c6 xu hudng ty phong dién hon nén van dé co6 thé don gian hon so véi pin
chi axit. Thong thudng, pin duoc sac véi dong dién khong doi cho dén khi dién ap cell

cua no dat dén gia tri dinh murc, lic ndy dong dién s& tat. Tai thoi diém nay, dién ap cua
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cell giam Xuéng murc thép hon dién &p dinh muc va dong dién dugc bat trd lai. Qua
trinh nay duogc tiép tuc cho dén khi pin duoc sac lai.

Ngoai ra, pin c6 thé duoc sac lai & dong dién khong ddi, thap hon; day 13 mot hé
théng don gian hon, nhung mat nhiéu thoi gian hon. Mot tinh ning théng minh cua pin
NiCad 14 cach no6 dbi pho véi viée sac qua muc. Cell pin duoc tao ra dé ¢co luong du
cadimi hydroxit trong dién cuc 4m. Diéu nay c6 nghia 1a dién cuc duong sé& ludn duoc
sac dﬁy truge. Néu tiép tuc c6 dong dién nap thi s& dan dén viéc tao ra oxy ¢ di¢n cuc
duong thong qua phan ng:

40H— — 2H20 + Oz + 4e— (2.5)

Két qua 1a Oz ty do tao thanh khuéch tan dén dién cuc am & d6 n6 tac dung véi
Cadimi va H>O tao ra Hyroxit Cadimi theo phan trng:
02+ 2Cd + 2H,0 — 2Cd(OH), (2.6)

Ciing nhu phan (g ndy, phan tmg sac binh thudng s& dién ra & dién cuc nay, sir
dung cac dién cuc duogc tao ra bdi phan ung:
2Cd(OH), + 4e— — 2Cd + 40H- 2.7)

Quan sat 2 phan tng trén ta thiy ti 18 tao ra Cadium Hydroxit bang voi ti 1& nd
chuyén héa thanh Cadium. Do d6 chiing ta c6 mot hé thong bén viing hoan hao, khong
str dung bét ky vat liéu ndo tir pin. Tong ctia 3 phan tng trén 1a khong anh hudng gi dén
pin. Do d6, tinh trang sac qua muc ndy c6 thé tiép tuc vo thoi han. D6i voi hau hét cac
loai pin NiCad, kich thudc va thiét ké ctia chung cho phép diéu nay tiép tuc mai mai &
tdc 6 C/10, tc 1a & 10 A dbi v6i pin 100 Ah. Tat nhién viéc qua tai dong dién gay ling
phi nang lugng, nhung né khong gay hai cho pin, va can thiét trong mot sd cell trong
khi sac pin ¢ giai doan cudi dé can bang tat ca cac cell dé duogc sac day. Can luu y ring
mic du ndi trd ciia pin NiCad 14 rat thap, nhung n6 khong thap nhu dbi vai pin chi axit.
Diéu nay dan dén tinh kinh té vé cong suat riéng ciia né thap hon. Cong thirc ndi trd ctia
pin NiCad la:

R =1.0,06/Cs (2.8)

Trong do6:
n — 1a s6 cell trong vién pin
Cs — 1a dung luong cua pin khi phong dién trong khoang 3 gio.
2.3.2.2. Pin Niken Hydrua kim loai (NiMH)
Pin NiMH d4 duoc thuong mai hoa vao thip ky cubi cia thé ky 20. N6 c6 hiéu suat
tuong tu nhu pin NiCad, sy khac biét chinh Ia trong pin NiMH, dién cuc am st dung
hydro, duoc hap thu trong mot hydrua kim loai, giup n6 khong chira cadmium, mot loi

thé dang ké. Mot tinh nang doc ddo cua loai pin nay la dién cuc am hoat dong giéng hét
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nhu pin nhién liéu. Phan tmg ¢ dién cuc duong ciling gidng nhu dbi véi pin NiCad; niken
oxyhydroxit tr& thanh niken hydroxit trong qua trinh phéong dién. O dién cuc am, Hy
duogc giai phong khoi kim loai ma né dd duoc gin tam thoi, phan tng tao ra nudc va cac
dién ttr. Cac phan (g ¢ mdi dién cuc duoc thé hién trén hinh 2.8. Céc kim loai duoc st
dung dé giit hydro 1a hop kim, ma céng thtrc ctia chung thuong 1a déc quyeén.

Hop kim ding dé héap thu tam thoi
H2 va sau do tra lai

7]
K HO Oy J Tai dién J
P == /
2NIO(OH) + 2H,0 + 26~ — 2Ni(OH), + 20H" (J)/ -

Hinh 2.8. Cac phan vng xay ra khi pin NiMH phong dién.

Nguyén tic hoat dong cta chiing hoan toan giéng nhu trong cac hydro hydrua kim
loai duoc str dung cung véi pin nhién liéu. Nguyén tac co ban 1a mot phan ung thuan
nghich, trong d6 hydro dugc lién két voi kim loai, va sau d6 dugc giai phong dudi dang
hydro tu do khi can thiét. Dé diéu nay c6 thé dién ra cell phai duoc 1am kin, vi mot xuc
tac quan trong trong qua trinh hap thu/giai hip 1a ap suat cua khi hydro phai duoc duy
tri @ magt gia tri kha on dinh. M6t diém quan trong nita vé van dé 1am kin 14 céac hop kim
hép thy hydro s& bi hong néu khong khi lot vao cell. P6 1a do chung s& phan tng véi
khong khi va cac phén tir khac s& chiém giir cac vi tri duoc st dung dé luu trit hydro.

Phan tmg hoa hoc téng quat xay ra trong pin NIMH nhu sau:

MH + NiOOH <> M + Ni(OH): (2.9)

Xét vé mat 6 nang luong va mat do cong suat, pin NiMH c6 phan tt hon so véi
pin NiCad. Pin NiMH c6 nang lugng riéng danh dinh khodng 65Wh/kg va mat do ning
lugng danh dinh 12 150 Wh/L va cong suét riéng t6i da khoang 200W/kg. Bang 2.3 cung
cap thong cac thong s6 cia pin NiMH. Vé hau hét cac khia canh, hiéu suat ctia n6 tuong
tu hodc tét hon mot chut so voi pin NiCad. Pién &p danh dinh cua té bao 1a 1,2 V. Mot
khia canh ma NiMH t4t hon NiCad 1a c6 thé sac pin nhanh hon mot chut do d6 n6 can
phai dugc 1am mat.

Bdng 2.3. Théng sé ciia pin NiMH

Thong sb Gia tri Ghi chu
Nang luong riéng ~ 65 Wh/kg Phuy thudc vao cong suit
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Mat d6 nang lugng ~ 150 Wh/L
Cong sut riéng ~ 200 W/kg
bién &p danh nghia cua cell 1.2V
Hiéu suit dung lugng Kha tbt
Noi tro ~0.06 Q mbdi cell c6 dung lugng 1Ah
Tinh thuong mai T6t v6i kich ¢& nho, khé 1am kich ¢& 16n
Nhiét do lam viéc Nhiét do moi truong
Tu x4 dién Thap, khoang 5% trén ngay
. ) dén khi con khoang 80 % dung
Chu ky sac xa 1000
luong
o N sac nhanh, 20 phut co6 thé sac
Thot gian sac 1 gio
duoc 60%

Hinh 2.9. M{t khoi pin NiMH véi quat lam mdt tich hop

Cung v6i lugng nhiét duoc tao ra do ndi tré cta pin, phan tmng H» lién két vai kim
loai tiép giap vdi dién cuc am toa nhiét kha manh. Ngoai trir nhiing pin c& nho st dung
trén cac loai xe may, hé théng lam mat 12 mot dac tinh quan trong cua hé théng pin
NiMH. Pin NiMH c¢6 kha ning luu trit nang luong cao hon mét chut so véi hé thong
NiCad va cling d4t hon mot chat. Co mot khia canh ma hiéu suét ctia n6 kém hon dang
ké so v&i pin NiCa d6 1a dic tinh tu xa cia no. Cac phan tir H> rat nho, va ching c6 thé
dé dang khuéch tan qua chat dién phan dén dién cuc duong, noi né sé phan tng:

H> + Ni O OH — Ni(OH): (2.10)

Két qua 1a Ha bi méat tir cuc 4m va niken hydroxit duoc hinh thanh & cuc duong.
Viéc nay khién pin tu xa khé nhanh. Mot dac diém doc déo cua pin NiMH la thanh phén
cta chit dién phan khong thay d6i trong qua trinh sac hoic phong dién; nude va ion

OH- duogc tao ra va st dung voi ty 1€ chinh x4c. Két qua la dién tr¢ bén trong va dién
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ap mach ho cua cell khong thay d6i nhiéu trong qué trinh phong dién so véi pin chi axit
hodc pin NiCad.

Ché do sac cua pin NiMH tuong tuy nhu cta pin NiCad, dong di¢n duogc bat va tat
dé giir dién ap cell & gita giéi han trén va giéi han duéi. Giéng nhu pin NiCad, pin
NiMH c6 thé duoc sac trong vong 1 gid. Hau hét cac cell c6 thé ddi pho véi dong dién
qua tai khoang 0,1.C nhu cell pin NiCad. Viéc sac qua mirc 13 can thiét trong pin dé dam
béo moi té bao déu duogc sac déy. Pin NiMH la mdt trong nhirng loai pin tién tién va da
dugc st dung trén nhiéu loai xe, bao gdbm ca Toyota Prius - mot dong xe hybrid chay
dién thanh coéng nhat cho dén nay.

2.3.3. Pin lithium

Ké tir cudi nhirng nam 1980, cac loai pin lithium c6 thé sac lai d3 xut hién trén
thi truong. Chung cung cip mat d6 ning luong ting 1én dang ké so voi cac loai pin c6
thé sac lai khac, mic du c6 chi phi cao hon rat nhiéu. Va sau d6 no6 da dugc sir dung phé
bién trén cac thiét bi nhu may tinh xach tay, dién thoai di dong thay thé cho cac loai pin
NiCad hodc NiHM du nhiing loai pin nay c6 chi phi thap hon.
2.3.3.1. Pin lithium polyme

Pin lithium polyme st dung kim loai lithium cho di¢n cuc 4&m va mot oxit kim
loai cho cuc duong. Trong phan tmg hoa hoc cua pin, liti két hop véi oxit kim loai dé
tao thanh oxit kim loai liti va giai phong nang lugng. Khi ma pin dugc sac lai thi phan
ung hoa hoc dién ra nguoc lai. Do do, liti vura 1a chit phan g vura 1a ion di dong di
chuyén qua chat dién phan. Phan (mg hoa hoc tong thé 1a:

xL1+ M0, <> LixM;0, (2.11)

Dién cyc am liti ran 1a nguyén nhan giy ra cac van dé véi loai té bao nay; co
nhimng van dé vé an toan va do6i khi giam hiéu suét. Vi vay, ching da duoc thay thé phan
16n bang pin lithium ion.
2.3.3.2. Pin lithium ion

2.3.3.2.a Cdu tao ciia pin Lithium ion

Hinh 2.10. Cdu tao ciia pin lithium-ion bao gém 3 bg phdn chinh
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CAu tao pin Lithium-ion bao gdm: 1 cyc duong, 1 cuyc 4m, bd phan tach, chat
dién phan va hai bg thu dong dién.
Pién cuc duwong (Cathode)

Vit liéu dung lam dién cyc duong la LiCOO2 va LiMnO4. CAu tric phan tir bao
gdm phén tir Oxide Coban lién két v6i nguyén tir Lithium. Khi c¢6 dong dién chay qua,
nguyén tir Lithium nhanh chéng tach khoi cdu trac tao thanh ion dwong Lithium, Li+.
Pién cuc am (Anode)

Cuc 4m duoc céu tao tir Than chi (graphene) va cac vat li¢u Cacbon khac c6 churc
nang luu gitr cac ion Lithium L+ trong tinh thé.

B¢ phan tach

B phan tach hay con goi 1a mang ngin cach dién dugc lam bang nhua PE hodc
PP. B§ phan nay nam gilta cyc duong va cuc am, co nhiéu 18 nho, c6 chirc nang ngan
cach giita cuc duong va cuc am. Tuy nhién, cac ion Li+ van duoc di qua.

Chit dién phan

Chat dién phan 1a chat 1ong 1ap day hai cuc va mang ngan. Dung dich dién phan
c6 chira LiPF6 va dung moi hitu co. Dung dich ¢ chitc ning nhu vat dan cac ion Li+
tur.

Chat dién phan 1a moi truong truyén ion lithium giita 2 dién cuc trong qué trinh
sac va xa pin. Nguyén tic co ban trong dung dich dién ly cho pin li-on 13 c6 d6 dan ion
t6t. Cu thé d6 dan ion liti & mtrc 1-2 S/cm & nhiét do phong. Tang 30-40% khi nhiét do
1én 40 d6 va giam nhe khi nhiét d6 xudng 0 d6 C.
2.3.3.2.b Nguyén ly hoat dong cua pin Lithium ion

Cuc am, cuc duong dong vai tro 1a nguyén li€u trong phan trng dién hoa & pin li-
on. Dung dich dién phan tao méi trudng dan cho ion liti di chuyén giita 2 dién cyc 4m
va duong. Dong dién chay & mach ngoai khi pin di chuyén. Qua trinh nay thé hién & quy

trinh sac, xa. Cu thé nhu sau:

= QUA TRINH SAC L']“ QUA TRINH XA

I CUC DUONG : o CUC DUONG o

- . v

o | o= [ [| @[] o
® wcam oo QU AM
= L]

— —ag

Hinh 2.11. Nguyén Iy hoat dong ciia pin Lithium ion thé hién qua quy trinh sac.

Quy trinh xa:
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Ton-liti mang dién duong di chuyén tir cuc 4m (thudng 13 graphite) qua dung dich
dién ly sang cuc duong va duong cuc sé& c6 phan g véi Ion Liti. Mdi ion Li dich
chuyén tir cuc 4m sang cuc duong trong pin thi ¢ mach ngoai, lai tip tuc c6 1 electron
chuyén dong tir cyc 4m sang cuc duong, sinh ra dong dién chay tir cuc duong sang cuc
am. Diéu nay tao ra cin bang dién tich giita 2 cuc.

Quy trinh sac:

Qua trinh sac dién ra nguoc lai qua trinh xa. Duédi dién ap sac, electron bj budc
chay tur dién cyc duong cua pin (tr¢ thanh cyc am), ion Li tach khéi cuc duong di chuyén
tré vé dién cuc Am cta pin (& quy trinh ndy dong vai trd cuc duong). Trong qua trinh
sac va xa pin s& dao chiéu.

Trong mot chu ky phong dién, nhitng nguyén tir liti & cuc duong bi ion hoa va
tach khoi cac dién tir ciia ching. Cac ion liti di chuyén tir cyc duong va di qua chat dién
phan cho dén khi chiing dén duoc cuc am. Tai day ching tai két hop voi cac dién tir va
trung hoa vé dién.

Badng 2.4. Cau triic vdt Iy ciia cdc cell pin Li-ion va cdc théng so lién quan.

Hinh dang Hinh tru Hinh lang try Hinh tai nho
B tri dién cuc quan lai quan lai xép 16p
Strc bén co hoc ++ + -
Quan 1y nhiét - + +
Nang lugng riéng + + ++
Mat do nang luong + ++ +
Bang 2.5. Théng s6 cuia pin Li-ion
Thong sd Gi4 tri Ghi cht

Nang luong riéng

150-200 Wh/kg

Mat do nang luong

250 - 400 Wh/L

Cong suat riéng 260 W/kg
Dién 4p danh nghia cua cell 35V
Higu suat dung luong Rit tot
INOi trd 0.320

Tinh thuong mai

Nhi€u nha cung cap

Nhiét do lam viéc

nhi¢t do moi trudong

Tu x4 dién rat thap, 10%/thang
Chu ky sac xa 2000
Thoi gian sac 2-3h phu thudc ché dd sac
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2.3.3.2. Uu, nhwoc diém cia Pin Lithium Ion
> Uu diém

+ Pam bao an toan: Pin lithium-ion dugc danh gia an toan véi nguoi s dung,
khéng gay 6 nhiém va c6 nguy co chay nd thp. Pin c6 thé hoat dong hiéu qua hon 2,5
14n & nhiét do thap va hoat dong an toan 1én dén 149 ° F twong dwong 65 ° C. Pin lithium-
ion duoc hing Panasonic, Sony, Ansmann, Akasha san xuat dat tiéu chuan chéng nuéc
P67, c¢6 kha ning chiu duoc myc nude sdu 1m trong t6i thiéu 30 phat;

+ Trong lwong nhe: So véi dong co dbt trong, pin sir dung cho xe 6 t6 dién cd
trong lugng nhe hon rat nhidu. Dién hinh nhu miu xe 6 to dién thong minh Model X,Y,3
ctia Tesla hay VFe34 ctia Vinfast, bo pin duoc dat dudi gim xe gitip ha thap trong tam
xe, d& dang di chuyén, dam bao an toan. DPong thoi, gitp tiét kiém dién tich vi pin
Lithium so hitu kich thudc nho gon, ting khong gian noi that, mang lai kiéu dang thoi
trang, hién dai cho chiéc xe dién cua ban;

+ Sac nhanh va an toan: Mot trong nhitng uu diém tuyét voi cia loai pin lithium-
ion chinh 13 c¢6 téc do sac nhanh. Trong 30 phut c6 thé tién hanh nap duoc 80% dung
lugng pin 6 t6 dién.
> Nhuoc diém

+ Gia thanh con khé cao so véi cac loai pin khac;

+ Sap xép céac cell pin nho thanh 1 khéi tén nhiéu thoi gian va nhan luc;

+ Van d& 6 nhiém mai truong khi pin hét gia tri sir dung.

2.3.4. Chon nguén di¢n téi wu cho xe

Badng 2.6. So sanh Pin chi axit va Pin Lithium lon

Pin Lithium Ac quy chi

Do bén Khoang 5 - 10 nam Khoang 1 nam

Mat o nang | 20 Wh/kg, chiu dugc dong xa | 32 Wh/kg, chi chiu dugc dong
luong sac - 16n dang xung (trong thoi x4 nho va kha nang chiu tai
Xa gian ngin) va chiu tai cao. kém.

Nhanh, 3 - 4 tiéng, tham

Chéam, 6 - 8 tiéng.
chi vai phut. am, iéng

Thot gian L. : Néu bi xa qua 50% ma khon
& Str dung hét pin (goi la i C{ . 9 g
sac , . o : duoc sac day, thi an quy de bi
xa), khong lo bi hong pin \ , ,
. , hong sau 1 - 2 thang st dung.
sau mot thot gian st dung.
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Néu bi x4 téi tan day sé Xuét
hién PbSO4 gdy hong ban
cuc va chét

Khéi luong

Nhe, khodng vai gam cho 1
cell pin. D& dang lién két
nhiéu cell pin véi nhau

Kha nang, 12 - 15 kg

Kha nang
chong nudc

Co

Khong

Tuy nha san xuat (thoi gian

Tuy nha san xut (thoi gian

Bé4o hanh ,
a0 hatt lau) ngan)
Kha nang

chdong chay Cao Thap
nod

> Thong qua thong sb tir bang so sanh:

Chon Pin lithium Ion cho xe VIOS dung dé cai tao thanh xe dién.
2.4. Thong s6 pin lithium ion chon diing dé 1am ngudn ning lwong cho xe

Qua sy nghién ctru trén cac dong xe ngay nay va sy tim hi€u qua sach v thi Pin

Lithium Ion 186500 do hing Pinelsen san xuét 1a mot phuong an kha thi. Pin c6 dién ap

on dinh & mutc 3.7V ~ 5V va dung luong 5000mAh cho mdi cell pin, bén canh do, gia

thanh ré nhung van dam bao dugc mdt s6 yéu cau nhu chong nudc, nhéd gon,... 1a 1y do

chinh dé chon loai pin nay.
Bang 2.7. Théng s6 pin lithium Ion 18650

Xuat xir TATWAN

Thuong Hi¢u Pinelsen

Loai pin Lithium ion (li-ion)

Ma pin 18650

bién ap 3.7V ~5V

Dung lugong dinh danh 5000 mAh

Kich thuoéc 18 mm x 65 mm ( DxH)
Gia thanh ( 1 cell pin) 14.000 VND
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CHUONG 3: THIET KE HE THONG PONG LUC O TO PIEN 4 CHO

TU XE O TO VIOS

3.1. Gi6i thiéu vé xe Vios

Théng sé ky thudt ciia xe Vios 2007

Bdng 3.1. Cdc théng s6 kj thudt co ban ciia xe TOYOTA VIOS E 2007

STT THONG SO KY THUAT DON V] KT/TL
1 Chiéu dai toan thé mm 4300
2 | Chiéu dai co s& mm 2550
3 Chiéu rong toan thé mm 1700
4 Chiéu rdng co s& mm 1480
5 Chiéu cao xe mm 1460
6 Khoang sang gim mm 150
7 Trong luong day tai Kg 1520
7 Trong lugng khong tai Kg 1055-1110
8 Strc cho Nguoi 4 nguoi
9 Kiéu dong co INZ-FE 4 xy lanh
10 Dung tich xy lanh cong tac ccC | 1497
11 | Kihiéu 1dp 185/60R 15
12 Dung tich binh nhién liéu Lit 42
13 | Cong suit cyc dai HP/rbm 107/6000
14 Momen xoin cuc dai Kg.m/rbm 14,4/4200
15 Khoédng sang gim mm 150
16 Ban kinh quay vong tdi thiéu m 4,9
17 Phanh trudc Dia thong gi6
18 Phanh sau Dia
FM/AM,CD
19 Hé théng am thanh player, MB3,WMA ,6 loa
20 Vo6 va mam xe
21 Dung tich khoang chtta hanh ly Lit 575
22 | Tiéu chuan khi thai Euro Step 4
23 | Cirakhoa diéu chinh tir xa
24 Kinh cira s diéu chinh dién ‘
25 | Chat liéu ghé Da
Truot va nga
26 | Ghé trudc Chinh d6 cao mit ghé
(Ghé nguoi 13i)
27 | Ghé sau Gap 60:40
28 Hé thong chdng bé cimg phanh (ABS)
29 | Hé thdng phan phdi luc phanh dién tt (EBD)
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30 HO tro lyc phanh khén cap (BA)

31 Dén bao phanh trén cao

32 T khi (nguoi l1ai va hanh khach phia trudc)
33 Hé théng chéng trom

So db tong thé:

B X # #

2550

1480

4300

Hinh 3.1. So do tong thé xe TOYOTA VIOS

3.1.1. Gidi thi¢u vé dong co
Bang 3.2. Pong co 6 t6 TOYOTA VIOS c6 nhitng dic diém két cau va nhitng théng sé

ky thudt nhu sau

Cong suat dong co Ne= 107 ma lyc
Dung tich xilanh V = 1497(cm?)
Ti s0 nén e =10,5
Duong kinh xylanh D=75 (mm)
Hanh trinh piston S = 84,7 (mm)
Momen xoan cyc dai M. = 144 (N.m)
Cong suat dong co Ne= 107 ma lyc
Heé théng phan phdi khi DOHC 16 van

Chtrc nang khéc cua xe :

- Duy trily dong co ¢ trang thai hoat dong khong can gitr chia khoa & vi tri start.

- ECU ddng co tich hop chirc nang diéu khién hop s6 ECT.

- Hé thong thong tin da chiéu toc do cao tmg dung cho viéc trao doi thong tin giita ECU

dong co va ECU ¢ cac khu vuc khéc.

3.2. Khao sat dic tinh lwe kéo, dic tinh virgt ddc va dic tinh gia téc cho xe 6 to vios
Thong s6 tinh toan:

e Khbiluong toan tai: G «= 1520 kg

e Van tdc cuc dai: Vmax = 180 km/h

e (Cbng suat cyc dai: Nemax = 107 HP @ 6000 rpm
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e MO0 men cuc dai:

e Ty s0 truyén cac cap:

Memax = 144 Nm
i1 =3,54;i,=2,51; i3 = 1,77; ia = 1,26; is = 0,89; i, =4,06

3.2.1. Xdy duwng ddc tinh lic kéo theo téc dé

@ 4200 rpm

ioly
m.N,
Wemax = 30
15.25,4
bx = + 185.0,6 = 301,5 (mm) = 0,3015 (m)
p, = Me.ig.ipy.0,9
Rpx
Bang 3.3. Gid tri cong sudt, momen theo s6 vong quay truc khuyu:
n (v/p) Ne (Kw) Me (Nm)

600 8.747 121.49

1200 18.618 129.29

1800 29.131 134.86

2400 39.804 138.21

3000 50.156 139.32

3600 59.706 138.21

4200 67.972 134.86

4800 74.472 129.29

5400 78.725 126.49

6000 80.250 121.46

Bang 3.4. Bang 6 liéu tinh luc kéo ciia é t6 theo toc do
V1(m/s) Pkl V2 (m/s) Pk2 V3 (m/s) Pk3

1.317 5212.230 1.858 3695.677 2.635 2606.115
2.635 5546.960 3.716 3933.014 5.270 2773.480
3.952 5786.053 5.574 4102.540 7.904 2893.026
5.270 5929.509 7.432 4204.256 10.539 2964.754
6.587 5977.327 9.290 4238.162 13.174 2988.664
7.904 5929.509 11.148 4204.256 15.809 2964.754
9.222 5786.053 13.006 4102.540 18.444 2893.026
10.539 | 5546.960 14.864 3933.014 21.078 2773.480

(3.1)

(3.2)

(3.3)

(3.4)
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11.857 | 5212.230 16.722 3695.677 23.713 2606.115
13.174 | 4781.862 18.580 3390.529 26.348 2390.931
V4 (m/s) Pk4 V5 (m/s) Pk5
3.701 1855.200 5.240 1310.419
7.403 1974.342 10.480 1394.575
11.104 2059.443 15.720 1454.686
14.805 2110.503 20.960 1490.752
18.506 2127.523 26.200 1502.774
22.208 2110.503 31.440 1490.752
25.909 2059.443 36.680 1454.686
29.610 1974.342 41.920 1436.512
33.311 1855.200 47.160 1398.951
37.013 1702.019 50.000 1374.685
Pk (N) Do thi dic tinh luc kéo
7000,000
6000,000
5000,000 /“‘\ —&— Pkl
Pk2
4000,000
Pk3
3000,000 Pk4
—#— Pk5
2000,000
S e > & =K
1000,000
0,000
0,00 50,00 100,00 150,00 200,00
V ( km/h)

Hinh 3.2. B6 thi ddc tinh luc kéo ciia 6 t6 theo toc do

3.2.2. Pic tinh céng suit kéo ciia é té Vios

N=P.V (3.5)
Bdng 3.5. 86 liéu ddic tinh cong sudt kéo ciia 6 16.

Vi Py N Va P2 N2 Vs Py3 N3

4.74 |5212.230 | 24719.7 | 6.69 3695.677 | 24719.7 19.49 2606.115 | 24719.7
9.49 |5546.960 | 52614.5 | 13.38 |3933.014 | 52614.5 |18.97 |2773.480 | 52614.5
14.23 | 5786.053 | 82323.5 | 20.07 |4102.540 | 82323.5 |28.46 |2893.026 | 82323.5
18.97 | 5929.509 | 112486.1 | 26.76 | 4204.256 | 112486.1 | 37.94 | 2964.754 | 112486.1
23.71 | 5977.327 | 141741.6 | 33.44 | 4238.162 | 141741.6 | 47.43 | 2988.664 | 141741.6
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28.46

5929.509

168729.2

40.13

4204.256

168729.2

56.91

2964.754

168729.2

33.20

5786.053

192088.2

46.82

4102.540

192088.2

66.40

2893.026

192088.2

37.94

5546.960

210457.9

53.51

3933.014

210457.9

75.88

2773.480

210457.9

42.68

5212.230

222477.6

60.20

3695.677

222477.6

85.37

2606.115

222477.6

47.43

4781.862

226786.5

66.89

3390.529

226786.5

94.85

2390.931

226786.5

V4

Pya

Ny

Vs

Pys

N5

13.32

1855.200

24719.7

18.86

1310.419

24719.7

26.65

1974.342

52614.5

37.73

1394.575

52614.5

39.97

2059.443

82323.5

56.59

1454.686

82323.5

53.30

2110.503

112486.1

75.46

1490.752

112486.1

66.62

2127.523

141741.6

94.32

1502.774

141741.6

79.95

2110.503

168729.2

113.18

1490.752

168729.2

93.27

2059.443

192088.2

132.05

1454.686

192088.2

106.60

1974.342

210457.9

150.91

1436.512

210457.9

119.92

1855.200

222477.6

169.78

1398.951

222477.6

133.25

1702.019

226786.5

180.00

1374.685

226786.5

N (w)
250000,0

200000,0

150000,0

100000,0

50000,0

0,0

D6 thi cong suat kéo ctia 6 t

0,00

50,00

100,00
V (km/h)

—o—N1

150,00

N2
N3
N4
—8— N5

200,00

Hinh 3.3. PO thi cong sudt kéo ciia 6 t6.

3.2.3. Dé thi nhén té dong lwc theo toc dp

Trong do:
K : H¢ s0 can khong khi xe 6 t6 con K= 0,35
F : Luc can khong khi (N)

D =

Py

—P,
G

Py=K.F.V?

F=B.H.0.8
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B : Chiéu rong 16n nhat
H : Chi€u cao 16n nhat
G : Trong lugng 6 t6

B=1,7 (m)
H = 1,46 (m)
G = 15200 (KG)

Bang 3.6. Pdc tinh nhan 16 dong lyc cua o to.

Vi Pxi Pw: Dy Va2 Py Pw> Dy | V3 Py3 Pws Ds
4.74 5212.230 | 1.21 0.34 6.69 3695.677 | 2.40 0241949 | 2606.115 | 4.82 0.17
9.49 5546.960 | 4.82 0.36 13.38 | 3933.014 | 9.60 0.26 | 18.97 | 2773.480 | 19.30 0.18
14.23 | 5786.053 | 10.86 0.38 20.07 | 4102.540 | 21.59 0.27 | 28.46 | 2893.026 | 43.42 0.19
18.97 | 5929.509 | 19.30 0.39 26.76 | 4204.256 | 38.39 0.27 | 37.94 | 2964.754 | 77.19 0.19
2371 |5977.327 | 30.15 0.39 33.44 | 4238.162 | 59.98 0.27 | 47.43 | 2988.664 | 120.61 | 0.19
28.46 | 5929.509 | 43.42 0.39 40.13 | 4204.256 | 86.37 0.27 | 5691 | 2964.754 | 173.68 | 0.18
33.20 | 5786.053 | 59.10 0.38 46.82 | 4102.540 | 117.56 | 0.26 | 66.40 | 2893.026 | 236.40 | 0.17
37.94 | 5546.960 | 77.19 0.36 53.51 | 3933.014 | 153.54 | 0.25 | 75.88 | 2773.480 | 308.77 | 0.16
42.68 | 5212.230 | 97.70 0.34 60.20 | 3695.677 | 194.33 | 0.23 | 85.37 | 2606.115 | 390.79 | 0.15
4743 | 4781.862 | 120.61 | 0.31 66.89 | 3390.529 | 23991 | 0.21 | 94.85 | 2390.931 | 482.45 | 0.13
Va P4 Pws Ds | Vs Pys Pws Ds
13.32 1855.200 | 9.52 0.12 | 18.86 1310.419 | 19.08 0.0850
26.65 1974.342 | 38.08 0.13 | 37.73 1394.575 | 76.33 0.0867
39.97 2059.443 | 85.68 0.13 | 56.59 1454.686 | 171.74 0.0844
53.30 2110.503 | 152.33 | 0.13 | 75.46 1490.752 | 305.31 0.0780
66.62 2127.523 | 238.01 0.12 | 94.32 1502.774 | 477.05 0.0675
79.95 2110.503 | 342.74 | 0.12 | 113.18 1490.752 | 686.95 0.0529
93.27 2059.443 | 466.51 0.10 | 132.05 1454.686 | 935.01 0.0342
106.60 1974.342 | 609.31 0.09 | 150.91 1436.512 | 1123.32 | 0.0206
119.92 1855.200 | 771.16 | 0.07 | 169.78 1398.951 | 1250.96 | 0.0097
133.25 1702.019 | 952.05 | 0.05 | 180.00 1374.685 | 1368.95 | 0.0004
D D6 thi dic tinh nhan td déng luc hoc
0,45
0,40
033 /”\\
0,30
—e—D1
0,25
D2
0,20
D3
0,15
D4
0,10
—e—D5
0,05 .—’_—’\‘\\‘
0,00
0,00 50,00 100,00 150,00 200,00
V ( km/h)

Hinh 3.4. Do thi ddc tinh nhan té déng lec hoc
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3.2.4. Dé thi gia toc theo téc dp

Hinh 3.5. Do thi ddc tinh gia toc theo toc do

32-V (3.9)
=|D — ).9,81 )
J ( 2800
Bdng 3.7. Pdc tinh gia toc ciia 6 t6
Vi Pu Pwi, D1 J1 V2 Pr Pw, D2 o Vi [P Pws D3 U3
4.74 15212.230 1.21 0.34 B.26 6.69 PB695.677 .40 0.24 2.28 9.49 [R606.115 4.82 0.17 [1.58
9.49 15546.960 4.82 0.36 B3.47 |[13.38 3933.014 9.60 (0.26 2.43 |18.97 2773.480 {19.30 0.18 [1.68
14.23 [5786.053 10.86 (0.38 B.63 20.07 4102.540 21.59 1(0.27 R.54 28.46 2893.026 43.42 0.19 [1.75
18.97 15929.509 19.30 10.39 B.72 R26.76 4204.256 38.39 10.27 2.60 37.94 2964.754 [77.19 0.19 1.79
23.71 [5977.327 B0.15 (0.39 B.75 33.44 ¥4238.162 59.98 [0.27 R2.62 47.43 2988.664 |120.61 0.19 1.79
28.46 5929.509 43.42 10.39 B.71 40.13 4204.256 86.37 0.27 R.58 56.91 2964.754 |173.68 0.18 |1.74
33.20 5786.053 59.10 10.38 3.62 46.82 4102.540 [117.56 0.26 R.51 66.40 2893.026 236.40 0.17 |1.67
37.94 5546.960 (77.19 (0.36 .45 [53.51 3933.014 |153.54 10.25 2.38 (75.88 2773.480 308.77 0.16 [1.55
42.68 5212.230 97.70 10.34 3.23 60.20 3695.677 194.33 0.23 R.21 85.37 2606.115 [390.79 0.15 |1.40
47.43 ¥781.862 120.61 10.31 2.94 66.89 3390.529 239.91 10.21 |1.99 P4.85 2390.931 ¥482.45 0.13 1.21
V4 P4 Pws | D4 |J4 Vs Ps Pws Ds Js
13.32 1855.200 | 9.52 0.12 | 1.09 | 18.86 1310.419 | 19.08 0.0850 | 0.74
26.65 1974.342 | 38.08 0.13 | 1.16 | 37.73 1394.575 | 76.33 0.0867 | 0.78
39.97 2059.443 | 85.68 0.13 | 1.20 | 56.59 1454.686 | 171.74 0.0844 | 0.77
53.30 2110.503 | 152.33 | 0.13 | 1.20 | 75.46 1490.752 | 305.31 0.0780 | 0.73
66.62 2127.523 | 238.01 | 0.12 | 1.17 | 94.32 1502.774 | 477.05 0.0675 | 0.64
79.95 2110.503 | 342.74 | 0.12 | 1.11 | 113.18 | 1490.752 | 686.95 0.0529 | 0.52
93.27 2059.443 | 466.51 | 0.10 | 1.01 | 132.05 | 1454.686 | 935.01 0.0342 | 0.35
106.60 | 1974.342 | 609.31 | 0.09 | 0.87 | 150.91 | 1436.512 | 1123.32 | 0.0206 | 0.24
119.92 | 1855.200 | 771.16 | 0.07 | 0.70 | 169.78 | 1398.951 | 1250.96 | 0.0097 | 0.15
133.25 | 1702.019 | 952.05 | 0.05 | 0.50 | 180.00 | 1374.685 | 1368.95 | 0.0004 | 0.07
J(m/s) D6 thi dic tinh gia téc theo téc dd
4,00
3,50
3,00
2,50 ——11
2,00 12
1,50 13
1,00 1
’—‘_N\‘\‘\‘\‘\‘ —o—15
0,50
0,00
0,00 50,00 100,00 150,00 200,00
V (km/h)
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3.3. Tinh toAn cdng suit va chon dong co dién va ngudn dién
3.3.1. Tinh chon dong co dién cho 6 to

Véi y tudng cai tao xe TOYOTA VIOS thanh xe dién thi dé tai ndy sé thay d6i
van toc cyuc dai cta xe xudng & mirc 160 (km/h) dé phu hop voi cong suit chuyén doi tir
xe Vios thanh xe dién. Tuy nhién, thay ddi nay khong gy anh huong toi van hanh cua
Xe trong diéu kién st dung ¢ dia hinh Viét Nam.

Cong suét can thiét cua dong co dién co thé tao ra luc kéo Fum dung dé théng luc
can lan cua mat duong Fi, lyc can 1én dbc Fp , luc can g16 Fg va luc quan tinh khi tang
toe Fo.

Hinh 36 Cdc luc tac dung lén 6 to6 khi lén doc
Phuong trinh can bang luc nhu sau:

Khi xe dang hoat dong ¢ van tdc cuc dai (160 km/h) tirc dac tinh kéo cat dic tinh
can tai Vmax thi lic nay s€ khong tinh chon cong suat dong co cho lyc can dbe va luc
quan tinh tang toc, chi ton tai luc can lan va luc can gi6. Cong suat dong co duoc chon
dé thang ca 2 luc trén. Theo [3.10] ta tinh duoc:

» Luc can lan duogc tinh:

F,=fG (3.11)
Trong do:
f 1a hé s6 can lan, duoc xdc dinh theo cong thitc : f =" khi 6 to chay trén
duomg nhua, dudng bé tong. Véi v 1a van te cuc dai 44,4 m/s thi f=—""""= 0,027286

Gla téng trong luong cua xe, & day G =1520.9,81 = 14911,2 (N);
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Suy ra: Fr = 14911,2.0,027286=406,867 (N)
» Luc can gio duogc tinh:
FG = k.S.v? 3.12)

Trong do:

k: Hé s6 can khong khi. P6i v6i 6 t6 du lich vo kin chon k = 0,35 (Ns*/m*);

S: Dién tich can chinh dién. (S = a.B.H);

Véi a: Hé s6 can chinh dién, chon a = 0.8;

B: Chiéu rong lén nhét cua 6 t6 Vios, B= 1,7 m;

H: Chiéu cao 16n nhat ctia 6 t6, H = 1,46 m;

Thay s6: S =0,8.1,7. 1,46 = 1,9856 m?.

V 14 van tdc 16n nhit cta xe v = 160 (km/h) = 44,4 (m/s);

Thé sb: F; =0,35.1,9856. 44,4> =1370,016 (N).

Suy ra: Fp; = Fr + Fg = 406,867 +1370,016= 1776,883 (N).

Va cong suét can cia xe khi chay ¢ toc do ti da luc nay la:

Pee =Fy.v=1776,883. 44,4=78893,62 (W).

Cong sudt can thiét ciia dong co dién dé can bang vdi cong can cla xe trong

truong hop nay la:
Py =P /M (3.13)

voin 1a higu suat ctia hé théng truyén luc, chon so bo 1 =0,9; Suy ra:
Py =78893,62/0,9=87659,6 (W)
Vay ta chon dong co dién xoay chiéu R100-220 cuia haing RAWSUN c6 cong
suat 16n nhat 100 kW,
Bang 3.8. Bang théng sé dong co dién.

Tén dong co RAWSUN

Loai dong co Pong co dong b nam cham vinh ciiu PMSM
Cong suit 100 Kw

Momen xo4n 220 Nm

Sb vong quay 16n nhét 13500 Vong/ phut

Dién ap tir nguén DC 230-450 V

Kiéu 1am mat Lam mat bang dung dich
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‘Rawsuns’

Generation and Propulsion Solutions

£

(@

Hinh 3.7. Bong co dién RAWSUN R100-220.

3.4. Xac dinh thong s6 hop giam toc

Tinh chon ty s6 truyén:

Ta c6 ty s6 truyén lyc chinh ctia xe TOYOTA VIOS: I, = 4,06

Nhan t6 dong lyc ciia xe TOYOTA VIOS: D, = 0,39

Khdi luong cia 6 t6 dién thiét ké: G= Gy — Gy + G,= 1520-268 + 440 = 1692
(kg)

Voi: G;=83+70+25+70+20= 268 (kg) : Khoi lugng lan luot cua dong co dot
trong, hop so, ly hop, binh xing va hé théng nap thai cia TOYOTA VIOS;

G,=360+80= 440 (kg): Khdi lwong 1an luot cta pin Lithium Ion; b dong co dién,
hop s6 va bo dicu khién.

DPé dam bao tinh ning vuot doc cua xe ta tinh ti sd truyén sao cho D: nhan td
dong luc cua xe dién 16n hon D;. Chon D = 0,4

Ta c6 nhan tb dong luc hoc cua xe:

D = MmaxItn (3.14)
G.Rpx

Suy ra ty sd truyén giam toc cta 6 to dién:
- D.G.Rp,  0,4.1692.0,3015.9,81
7 Mpaen 220.0,9

Ta c6 ty sb truyén giam tdc cua 6 dién 1a It = 10,11. Ti sb truyén luc chinh 1a

=10,11

I, = 4,06, vi thé trudc bo truyén luc chinh ta bd tri hop giam tdc 1 cap co ti sb truyén 1a
I 10,11 .
T _oc (3.15)

lhot = — = ,
het — 1, 7 4,06
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|

TR r—\

1
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o
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e

Hinh 3.8. Hop s6 giam toc 1 cdp gan véi dong co dién va visai ciia xe
So dd bb tri hé thong truyén lyc:

L

Hinh 3.9. Bo tri hé théng truyén lye sau cai tao

1: Pong co dién 2: Ban truc 3: Hop 56 giam toc 4: Visai
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3.5. Tinh toAn cac thong sé dong hoc ciia 6 té dién

3.5.1. Ddc tinh ngoai dong co dién

Me (Nm)
250,0

200,0

150,0

100,0

50,0

0,0
0,0

Bang 3.9. Ddc tinh dong co dién

A w (rad/s) n (v/p)
0.000 0.0 0.0
0.050 66.5 635.0
0.100 132.9 1270.0
0.150 199.4 1905.0
0.200 265.9 2540.0
0.250 332.3 3175.0
0.300 398.8 3810.0
0.350 471.0 4500.0
0.400 543.5 5192.3
0.450 615.9 5884.6
0.500 688.4 6576.9
0.550 760.8 7269.2
0.600 833.3 7961.5
0.650 905.8 8653.8
0.700 978.2 9346.1
0.750 1050.7 10038.4
0.800 1123.1 10730.7
0.850 1195.6 11423.0
0.900 1268.1 12115.3
0.950 1340.5 12807.6
1.000 1413.0 13500.0

Pac tinh ngoai dong co dién

2000,0  4000,0

6000,0  8000,0
n(v/p)

10000,0 12000,0 14000,0 16000,0

M6 men

Hinh 3.10. Ddc tinh ngoai dong co dién
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3.5.2. Ddc tinh luc kéo:

Fk (N)
8000,00

7000,00
6000,00
5000,00
4000,00
3000,00
2000,00
1000,00

0,00
0,00

20,00

Bang 3.10. Pac tinh luc kéo

n (v/p) | v(km/h) | Fx(N)
0.0 0.00 6639.41
635.0 7.14 6639.41
1270.0 14.27 | 6639.41
1905.0 2141 6639.41
2540.0 28.54 | 6639.41
3175.0 35.68 6639.41
3810.0 42.81 6639.41
4500.0 50.57 | 6639.41
5192.3 58.35 6066.00
5884.6 66.12 | 5311.53
6576.9 73.90 | 4738.12
7269.2 81.68 | 4285.44
7961.5 89.46 | 3923.29
8653.8 97.24 | 3636.58
9346.1 105.02 | 3349.88
10038.4 | 112.80 | 3108.45
10730.7 | 120.58 | 2897.20
11423.0 | 128.36 | 2716.12
12115.3 | 136.14 | 2550.14
12807.6 | 143.92 | 2384.15
13500.0 | 151.70 | 2233.26

D6 thi dic tinh lwc kéo

40,00 60,00

80,00
V (km/h)

100,00

120,00

140,00

160,00

Fk

Hinh 3.11. D6 thi dic tinh luc kéo

55



Thiét ké cdi tao chuyén déi xe TOYOTA VIOS thanh 6 t6 dién 4 chd

3.5.3. Dic tinh céng sudt

Bdng 3.11. Pdc tinh céng sudt ciia 6 t6 dién thiét ké

v(ms) |Fe(N) | N(W)
0.00 | 6639.41 | 0.00
1.98 | 6639.41 | 13159.74
3.96 | 6639.41 | 26319.48
595 | 6639.41 | 39479.22
793 | 6639.41 | 52638.96
991 | 6639.41 | 65798.70
11.89 | 6639.41 | 78958.44
14.05 | 6639.41 | 93258.00
1621 | 6066.00 | 98312.05
1837 | 5311.53 | 97561.96
20.53 | 4738.12 | 97268.40
22.69 | 4285.44 | 97235.73
24.85 | 392329 | 97496.53
27.01 | 3636.58 | 98230.15
29.17 | 3349.88 | 97724.69
31.33 | 3108.45 | 97398.58
33.49 | 2897.20 | 97039.87
3566 | 2716.12 | 96844.19
37.82 | 2550.14 | 96436.58
39.98 | 2384.15 | 95311.60
42.14 | 2233.26 | 94105.80

N (w)
120000,00

100000,00

80000,00

60000,00

40000,00

20000,00

0,00

0,00 5,00 10,00

D6 thi dic tinh cdng suat

4
L 4

15,00

L 4

20,00

L 4

25,00
V (m/s)

1
L 4
L 2

30,00

4
4

35,00

L 2

40,00

45,00

Hinh 3.12. Pé thi dic tinh cong sudt 6 16
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3.5.4. Dic tinh vieot déc
Bang 3.12. Pac tinh vuot déc

Fr (N) Fy (N) D
6639.41 0.00 0.3924
6639.41 2.73 0.3922
6639.41 10.92 0.3918
6639.41 24.57 0.3909
6639.41 43.68 0.3898
6639.41 68.26 0.3884
6639.41 98.29 0.3866
6639.41 137.11 0.3843
6066.00 182.54 0.3477
5311.53 234.47 0.3001
4738.12 292.88 0.2627
4285.44 357.78 0.2321
3923.29 429.18 0.2065
3636.58 507.06 0.1850
3349.88 591.44 0.1630
3108.45 682.30 0.1434
2897.20 779.66 0.1251
2716.12 883.50 0.1083
2550.14 993.84 0.0920
2384.15 1110.67 0.0753
2233.26 1234.00 0.0591
D Po6 thi dic tinh vurot doc

0,4500

0,4000

0,3500

0,3000 5

0,2500
0,2000
0,1500
0,1000
0,0500

0,0000
0,00 20,00 40,00 60,00 80,00 100,00 120,00 140,00 160,00

V (km/h)

Hinh 3.13. Dé thi dic tinh vuot doc
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3.5.5. Dic tinh gia téc
Bdng 3.13. Pdc tinh gia toc

V (m/s) n (v/p) J
0.00 0.0 3.737
1.98 635.0 3.743
3.96 1270.0 3.745
5.95 1905.0 3.744
7.93 2540.0 3.740
9.91 3175.0 3.732
11.89 3810.0 3.722
14.05 4500.0 3.707
16.21 5192.3 3.356
18.37 5884.6 2.896
20.53 6576.9 2.537
22.69 7269.2 2.245
24.85 7961.5 2.001
27.01 8653.8 1.797
29.17 9346.1 1.589
31.33 10038.4 1.404
33.49 10730.7 1.233
35.66 11423.0 1.075
37.82 12115.3 0.923
39.98 12807.6 0.766
42.14 13500.0 0.615
J(m/s) D6 thi dic tinh gia toc

4,000

3,500

3,000

2,500

2,000

)

1,500

1,000

0,500

0,000

0,00 20,00 40,00 60,00 80,00 100,00 120,00 140,00 160,00
V (km/h)

Hinh 3.14. 6 thi ddc tinh gia toc
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3.5.6. Xdc dinh quing dwong va thoi gian ting téc

Cong thuec:
V2v?=2. J.s (3.16)
v=votat (3.17)
Bdng 3.14. Pdc tinh gia toc
V (m/s) J At t As S
0.00 3.737 0.000 0.000 0.000 0.000
1.98 3.743 0.530 0.530 0.525 0.525
3.96 3.745 0.529 1.059 1.574 2.098
5.95 3.744 0.529 1.588 2.623 4.722
7.93 3.740 0.530 2.120 3.677 8.404
9.91 3.732 0.531 2.655 4.736 13.157
11.89 3.722 0.533 3.195 5.805 18.999
14.05 3.707 0.581 3.789 7.535 26.611
16.21 3.356 0.644 4.830 9.740 39.136
18.37 2.896 0.746 6.343 12.900 58.253
20.53 2.537 0.852 8.091 16.565 83.054
22.69 2.245 0.963 10.109 20.804 114.682
24.85 2.001 1.080 12.420 25.673 154.329
27.01 1.797 1.203 15.032 31.183 203.015
29.17 1.589 1.360 18.354 38.193 267.722
31.33 1.404 1.539 22.312 46.553 349.561
33.49 1.233 1.753 27.166 56.810 454.953
35.66 1.075 2.010 33.157 69.479 591.119
37.82 0.923 2.342 40.984 86.034 774.938
39.98 0.766 2.820 52.169 109.687 1042.788
42.14 0.615 3.515 68.532 144.314 1443.907
1253‘0’65 (5} P thj quang dwerng va thoi gian ting téc theo m/s. 80,000
1400,000 - 70,000
1200,000 - 60,000 s
1000,000 - 50,000 —*t
800,000 - 40,000
600,000 - 30,000
400,000 - 20,000
200,000 - 10,000
0,000 - 0,000
0,00 10,00 20,00 30,00 40,00 50,00
V(m/s)

Hinh 3.15. D6 thi quing dudng va thoi gian ting toc theo V (m/s)
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s(m)t(s) DO thi quing dwdng va thoi gian ting toc theo km/h
1600,000 - 80,000
1400,000 - 70,000
1200,000 - 60,000 S
1000,000 - 50,000 —*t
800,000 - 40,000
600,000 ~ 30,000
400,000 - 20,000
200,000 - 10,000
0,000 - 0,000
0,00 20,00 40,00 60,00 80,00 100,00 120,00 140,00 160,00
V (km/h)

Hinh 3.16. P6 thi quing dwong va thoi gian tang toc theo V (km/h)

3.6. Xac dinh thong so6 pin lithium
3.6.1. Co sé tinh todn mirc tiéu ton ning lwong

Pé tinh toan duogc kich thudce va s luong pin can duoc st dung ta can phai ¢ 2
thong s6 chinh 1a:

- M ning luong tiéu ton trung binh: Eaye

- Khoang cach ma xe di duoc trong mot 1an nap: Dy

Dé tinh duoc mirc tidu hao nang luong trung binh Eaye ta phai dua xe 1én bang
thir cong suit va st dung cac chu trinh 1ai xe dé xac dinh mirc tiéu hao ning luong.
Trong bai bdo nay ta s€ st dung chu trinh a1 WLTC (Worldwide harmonized Light
vehicles Test Procedure). Chu trinh 1ai WLTC 1a mét chuan dugc ap dung & Chau Au
dé x4c dinh muc khi thai va muc tiéu hao nhién liéu cia cac loai xe xing va xe hydrid
[5].

Cé 3 chu trinh lai trong chuan WLTC, st dung ti€u chuan nao 1a phu thudc vao
ti s6 cong suat tdi da chia khoi luong khong tai PW, (W/kg).

- Loai 1: Phuong tién cong suat nho véi PW, < 22.

- Loai 2: Phuong tién cong suat trung binh véi 22 < PW, < 34.

- Loai 3: Phuong tién cong suét 16n véi PW, > 34.
Pmax_ 100000

O day ta s dung xe TOYOTA VIOS c6 ti s6 PW, =
my, 1110

=90,1> 34

» Ta s€ sir dung chu trinh lai loai 3.

Chu trinh l4i dugc chia thanh 4 giai doan moi giai doan co tdc do tdi da khac
nhau:

- Thép: 56.5 km/h, trung binh: 76.6 km/h, cao: 97.4 km/h, cuc cao: 131.3 km/h.
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- 4 giai doan nay md phong cho cac loai duong: do thi, ngoai 0, ndng thén va

cao toc.

Bang 3.15. WLTC loai 3

Thip | Trung binh| Cao | Cuc cao| Tong cong
Thoi gian (s) 589 433 455 323 1800
Thoi gian dimg (s) 150 49 31 8 235
Quing duong (m) 3095 4756 7162 | 8254 | 23266
% dirng 26.5% | 11.1% 6.8% | 22% | 13.4%
Toc do toi da (km/h) 56.5 76.6 97.4 | 131.3
Téc do trung binh khong
tinh thoi gian dimg (km/h) 25.3 44.5 60.7 | 94.0 53.5
Téc d6 trung binh cé tinh
thoi gian dimg (k/h) 18.9 39.4 56.5 | 91.7 46.5
Gia tc thap nhat (m/s?) -1.5 -1.5 1.5 | -1.44
Gia tc cao nhat (m/s?) 1.611 1.611 1.666 | 1.055

Bdng 3.16. Céng sudt tiéu hao cia cdc

tai lién tuc trén xe

tai gian doan trén xe

Badng 3.17. Céng sudt tiéu hao cia cdc

STT | Tailién tuc | Cong suat (W) STT | Tai gian doan | Cong suat (W)
1 bén duoi va 30 1 Méy suoi 50
den hai bén -

2 | Pen bién s6 10 2 | Cacchiso 50
3 | Bén pha chinh 120 3 | Ben phanh 40
4 | Pén cbt 100 4 | Gat mua trudc 80
5 | Dén tap-16 25 5 | Gat mua sau 50
6 Saasile(;ie /CD 15 6 | Nang kinh dién 150
Tong 300 7 | Quat dan néng 150

8 | Motor quat thoi 80

9 | Xong kinh sau 120
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bén noi that Thiét bi cham
o P | s e | o
\ ‘ 16 | Chinh guong 10
12 Zin suong mu 10 ch@nq
13 | Den L 40 Tong cong 1090
14 Céc dén phu 110

Pé tinh dugc cong sut cia cac tai gian doan ta phai nhan v6i hé sé hoat dong
dugc wéc tinh khoang 10% (0,1.1090 = 109 W). Sau dé ta cong voi cong suat tiéu thu
cua tai lién tuc ta s€ dugc cong suét tiéu tén cua cac hé théng phu: Paux = 300 + 109=
409 (W).

3.6.2. Tinh todn céng suit tong céng Ptot (W)
P =F.v (3.18)
Trong do6: o

- Pcc: cong suat tong cOng

- Fwm: luc can tong cong FM

- v:van toc cua xe v=70km/h = 19,44 (m/s)

Thay s6:
. Peg = 1776,883.19,44 = 27975,04452 (W)
3.6.3. Tong nang luwong tiéu ton trung binh

Tong nang luong tiéu tén cho 1 gid hoat dong ciia dong co 1a:
Pcc.t =27975,04452.1=27975,04452 (Wh) (3.19)

Do quang duong di dugc trong 1 gio trong truong hop nay la 70 km. Nén ta cé
ning lugng tiéu ton trung binh cho dong co: Ecg=27975,04452+70 = 399,64 (Wh/km).

Ning lugng tiéu tén trung binh cho cic hé thdng phu Eax (Wh/km) duoc tinh
nhu sau.

Hé théng phu duogc chia thanh hai loai: loai hoat dong lién tuc (dén dau, dén taplo,
céc thiét bi gidi tri,...) va loai hoat dong gidn doan (deén phanh, gat mua, xi nhan,...). Ta
c6, cong suat trung binh Pax = 300+109 = 409 (W), vi tinh ning luong tiéu ton Eaux
trong 1 gio nén tong ning luong cho cac hé théng phu trong thoi gian 1 gio sé& la:

Paux .t =409.1 =409 (Wh) (3.20)

Do quang duong di dugc trong 1 gid trong truong hop nay 1a 70 km. Nén ta co
nang luong tiéu ton trung binh cho cac hé thong phu:
Eaux = 409+70 = 5,843 (Wh/km) (3.21)
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3.6.4. Nang lwong tiéu ton tong cong
Eavg = (Ecg + Eaux) . (2 -Mp) (3.22)

Trong do:
- 1p : hiéu suat truyén dong tir dién niang thanh chuyén co ning. Ta chon 1, = 0,9.
Thay sb ta co:

Eavg = (399,64 + 5,843).(2 — 0,9) = 446,03 (Wh/km)

3.6.5. Tinh todn cdc théng sé ciia cell pin Lithium-ion

Trong vi du ndy ta s& chon loai pin NCR18650B cua hing Pinelsen. Thong sd
cua pin dugc trinh bay trong bang 3.18.

Bdng 3.18. Théng sé cua ky thudt ciia Pinelsen 18650

Hinh dang Hinh tru Khéi lwong my. (kg) 0.047
Model Pinelsen 18650 | Dung luong Cpc (Ah) 5
Chiéu dai Lyc (m) 0.065 Dién ap Use (V) 3.7
Duong kinh Dy (m) 0.018 C-rate 2

Ta gia thiét rang ta mudn quing dudng tdi da ma xe co thé di duoc trong mot lan
sac Dy =250 km. Khi d6 ta s& tinh duoc nang luong ma hé thdng pin can cung cap dé di
hét quang duong Dy:
Ebp =Eave. Dy (3.23)
’ . =446,03.250=111509 (Wh)
S6 cell pin mac ndi ti€p Nes: D€ dam bao dién ap cua pin 16n hon dién ap cua
dong co, ta mic ndi tiép cac cell pin Lithium voi nhau:
N = Zde (3.24)

Upc

Trong do:
- Uqc : Dién 4p danh dinh cta hé thdng pin Ugc =400 V
- Upc: Dién ap danh dinh ctia pin Pinelsen 18650 Upe =3,7 V

U
Nes = —9¢ = 22 = 108,1
r 14 ch 3'7 r r /4
Vi s0 cell phai 1a s6 nguyén nén ta phai lam tron dén so6 nguyén 16n nhat, Nes =
110.
Ta sé& c6 duoc dién ap ctia hé théng pin:

Unip = Nes.Ube = 110.3,7 = 407 (V) (3.25)
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Nang luong ctia mot cell pin:

Ebc = Cbc . ch (326)

=5.3,7=18,5 (Wh)

Nang lugng ctia mot chudi cell noi tiép Eb:

Ebs = Nes . Ebc (327)

, ~ =110.18,5= 2035 (Wh)

S6 chudi noi tiép mac song song:
_ Epp 111509
- ~ Eps 2035 o
Vi s6 chudi mac song song phai la s6 nguyén nén ta phai [am tron dén s6 nguyén

(3.28)

Nbs = 53,8

16n nhat, Nus = 54. Khi d6 ching ta phai tinh lai ning luong cta hé thong pin theo sb
chudi méc song song mai:
Ebp = Nbs . Ebs (329)

= 54.2035 = 109890 (Wh)
Dung luong ctia hé thong pin Cp:
Cbp = Nbs . Coc (330)
, = 54.5=1270 (Ah)
So6 cell pin co6 trong h¢ thong pin Neb:

Neb =Nes.Nobs = 110.54 = 5940 (3.31)

Dong x4 cuc dai ciia mot chudi Lspe:
Ispe =C-rate . Coc=2.5=10 (A) (3.32)

Dong xa cuc dai ctia hé thong pin Tppp:

Cong suit cuc dai ctia hé thong pin Pupp:
Pbpp = Ibpp . pr (334)
~ =540.110.3,7=219780 (W) = 219,78 (kW)
Khoi lugng cta ca hé thong pin:
Mbp = Mpe.Neb (33 5)
q =0.047.5940 = 281,718 (kg)
Thé tich cta ca hé thong pin:
pr = Vee.New (336)

2
T2 EE0.065.5994= 0,0983 (m)
Dé dam bao viéc bd tri pin 1én san xe, b6 tri hé théng lam mat cho pin cung véi

nhung tinh ton sao cho phii hgp nhét véi so cell pin da dugce tinh & trén, ta chon lai nhu
sau:

S(f) cell ndi tiép: Nes = 100 cells
S6 cell song song: Ny, = 60 cells

Tinh lai dién 4p danh dinh cta hé thdng pin:
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Upp = Nes.Ube = 100 .3,7 = 370 (V) (3.37)

Ning luong ctia mot chudi cell ndi tiép Ebc:
Ebs = Nes . Ebe (338)
=100.18,5= 1850 (Wh) , o
Khi d6 chiing ta phai tinh lai nang lugng cua h¢ thong pin theo s6 chudi mac song
song moi:
Ebp = Nbs . Ebs (339)
= 60. 1850 = 111000 (Wh)
Dung luong cta hé thong pin Chp:
Cobp = Nos . Coc (3.40)
= 60.5=300 (Ah)
Dong x4 cuc dai cua h¢ thong pin Iypp:

Ibpp = Ispc . Nbs = 10 . 60 = 600 (A) (341)

Cong suit cuc dai ctia hé thong pin Popp:
v =600.100.3,7 = 222000 (W) = 222,00 (kW)
Thé tich cta ca hé thong pin:
Vip= Vee.Neb (343)

2
- Z222%0.065.6000= 0,0993 (m?)
3.6.6. Tinh todn khodng thoi gian sac

Pé dam bao niang luong cho cac hé thong khac va tang tudi tho cia pin ta khong
nén chay kiét ma du trit lai 50%. Nhu vay, dung luong can tiéu thu la:
Qp=300/2=150 (A.h)=155,5kWh (3.44)

Chon bd sac xe dién c6 san trén thi truong nhu hinh:

Thong s ki thuat
Cong suit: 6,6 kW
Pugc tich hop bd bién ap AC chuyén
dién ap 220V thanh 370V va bo chuyén
d6i dién ap 370V AC thanh 370V DC.

5

.‘:;I

Hinh 3.17. Bo sac xe dién
> Tinh toan ché dé sac

Ché d6 thuong:
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Ta=Q,/Ps=55,5/6.6=38,4 (h) (3.45)

Ché d¢ sac nhanh: & ché d6 nay xe 6 t6 dién chuyén doi khong dap vng dugc do
chua dugc tich hop véi cong nghé sac nhanh.
3.6.7. Két ludn

Khi tinh toan cac thong sb cua hé thong pin, khéi lugng cia hé thong ciing rat
quan trong. Ta c6 thé 1dy khéi luong ctia mot cell pin nhan voi sé cell trong hé thng.
Nhung két qua s& khong gidng voi thuc té, boi vi trong mot hé théng pin con co cac
thanh phan khac nhu: day dan, cac mach dién tir, cac mdi han, hé thong giai nhiét, phan
gia d& bo pin dé ga vao than xe, ... diéu nay sé& khién khdi luong ting cao hon so véi
khi tinh toan, tuong tir ddi véi thé tich cta hé thong.

Tuy nhién ta c6 thé udc lugng dugc khdi lugng va thé tich dua vao cac thong sd
tinh so bo dé c6 thé xay dung mot mo hinh lap dat pin hop 1y. Ta ciing c6 thé sir dung
cac loai pin Lithium-ion khac dé dua vao mo hinh tinh toan dé so sanh hiéu qua cta pin
nao s& tot hon, tuy nhién cling phai xem xét dén cac yéu t6 nhu: khdi luong hé thong
pin, gia thanh.

3.7. Phan tich phwong 4n bo tri déng co dién Ién xe vios

3.7.1. Péng co dit trudc ghé ldi

| —

e

—J 3

Hinh 3.18. 1 Motor dién dat truoc ghé ldi, dan dong cau truede

Day 1a cach bé tri ma dong co dugc dat phia dudi nap capo va la cach bb tri phd
bién nhit hién nay.
> Uu diém:

+ D& dang lap dit va sita chira;

+ Phan bd trong luong xe ti wu;

+ Lam mat dong co tdt hon véi cung bd tan nhiét phia trudc;

+ Tang d¢ ma sat 1én banh trudc;

+ Khi dong co lam viéc, nhi¢t ndng do dong co toa ra va sy rung cua dong co it

anh huong dén tai xé va hanh khach.
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> Nhuoc diém:
+ Phai c6 phuong phap cach nhiét va cach am tét,nham han ché anh huéng cia
dong co ddi voi tai xé va hanh khach.nhu nong va tiéng 6n dong co;
+ Trong tam cua xe bi nang cao, lam cho dg 6n dinh cua xe giam.

3.7.2. Dong co dat phia sau xe

]

@

[ I

Hinh 3.19. 1 Motor dién dat ¢ sau xe, dan dong cau sau.

Pong co “dat sau” duoc hiéu 1a loai dong co 6 t6 dugc dat phia sau ghé 14i. Gan
nhu chiing chi xuét hién trén nhitng dong siéu xe thé thao khac véi nhitng dong xe pho
thong thuong dit dong co trude dau xe.
> Uu diém

+ Cit giam chi phi, viéc dua dong co ra sau sé& gifip nha san xuét giam bat di cac
chi tiét truyén dong;

+ Pong co dit sau s& rat ngan khoang cach tir dong co truyén xudng cau, tir d6
ma hao huyt tir cong sudt dong co truyén xudng cong suit tai banh ciing s& giam di dang
ké;

+ Khi tang tdc toan bo trong lugng xe s& dugc don vé phia sau, trong lugng nay
gitip xe t6i vu hiéu qua tang tdc va gitip xe bam dudng hon;

+ Vi nhitng vu diém trén ma cach bd tri ndy thuong duoc sir dung trén cac xe thé
thao hodc siéu xe,...
> Nhuoc diém:

+ Van dé diéu khién dong co,ly hop,hdp sb.... s& phtrc tap hon vi cac bd phan
trén nam xa nguoi lai;

+ Khéi lugng xe hau nhu phan bd vé phia dudi xe, cong v6i cong suit 1on tir
nhitng ¢d may dung tich 16n V8, V12 nén nhiing dong xe nay thudng khé diéu khién
hon xe phé thong. Nhat 1a khi tang tdc nhanh & doan cong hodc vao cua voi tde do 1om,
boi khéi luong ciia dong co phia sau c6 thé khién xe bi “quing dudi”;

+ Kho bao dudng va stra chira;
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+ Viéc lam mat dong co ciing khé khan hon so véi dong co dat phia trude.

3.7.3. Dong co ddt o ca trudc va sau xe.

= =R
N

L

Hinh 3.20. 4 Motor gén truc tiép vao 4 banh xe

]

1}
£
|

%y ‘x}.
N

Il

—J

Hinh 3.21. 2 Motor gan & truede va sau xe

Ca hai phuong an nay déu la din dong 4 banh toan thoi gian.
> Uu diém

+ Khd nang van hanh vuot trdi, c6 kha nang vugt qua moi dia hinh hiém tr& va
diéu kién chuyén dong kho khan;

+ DJ bam duong on dinh & tit ca 4 banh xe.
> Nhuoc diém

+ Hé thong dan dong phirc tap, nhiéu chi tiét, dan t6i trong luong xe ting va mirc
tiéu thu dién ndng cling tang lén;

+ Chi phi st dung, bdo dudng, stra chita va thay thé thiét bi cao;

+ Viéc nghién nhién liéu thanh nhimg miéng vun nhé khong chi giup viéc nén
vién d& hon ma con gitp vién nén dep, déu va dat ty trong chat lugng tét.

3.7.4. Dong co dat o giira xe (dwdi san)

I ,

&

] ]

Hinh 3.22. 1 Motor ddt giita, dan déng 4 banh.
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Hinh 3.23. 1 Motor ddt giita, dan déng cau sau

Phuong 4n: 1 Motor dit gitta din dong 4 banh (hinh 3.22) va 1 dan dong cau sau
(hinh 3.23)
> Uu diém

+ Piéu nay s& lam chuyén trong diém xe vé gitta banh trudc va banh sau, tao nén
su sap xép trong lugng hau nhu 50/50;

+ Nho nang luc can bang vuot troi nén cac xe dung dong co dit giita co thé vao
cua don gian trong khi van c6 mot luc kéo hop 1y;

+Pai voi phuong an 1 Motor dit giira, din dong 4 banh thi cac chi tiét truc truyén
Iuc rat phirc tap va kho sita chita, bao dudng.
> Nhuoc diém

+ Tuy vay, mit trai ctia kiéu sip dat nay 1a khong gian bén trong bi han ché, do
khoang dong co nam ngay dudi khoang hanh khach;

+ Hon nita, do trong luong phan bd luc déu nén nhimng chiéc xe nay kho diéu
khién vi ca banh trudc va banh sau déu chiu mot lye nhu nhau.
> Chon phwong an lip dit dong co dién trén 6 to

Qua céc phuong an lap dat dong co dién dd néu, tir nhitng wu nhuoc diém cua
tirng kiéu, lip dit nhom em quyét dinh chon phuong an dau tién: Pong co dién dit trude
ghé 14i, dan dong cau trudc.
» Ly do:

+ Phu hop véi loai dan dong vdi xe thuc hién cai tao la TOYOTA VIOS;

+V6i 1 dong co dién nén chi phi cai tao thap;

+ Luong tiéu hao dién ning & mirc thap nhat.
3.8. Phin tich phwong 4n bo tri pin lithium 1én xe
3.8.1. Cdc yéu ciu vé bé tri pin

B0 pin xe dién duoc yéu cau dé dap tng nhiéu loai 6 t6 vé yéu cau ki thuat, ngoai
viéc dap tmg cong suat dién cua xe va nhu cau ning luong. Viée lap rap cac 6 thanh cac
mo-dun va sau d6 dong goi 1a nhitng gi 1am cho phan ctimg pht hop véi mot nha thiét

ké va ngudi dung 6 t6. V& mit co hoc, bd pin bét bude phai duoc tich hop vao ciu tric
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va cham cuia xe hién c6. Céac géi cling duoc yéu cau dé quan 1y giao dién diéu khién dién
tir v6i phan con lai cta cac mo-dun diéu khién phuong tién va dé duy tri cac 6 ctia chiing
trong pham vi dugc xac dinh trudc cac thong s6 van hanh cho cudc séng va an toan.
Ngoai ra, cac bd pin thudng c6 cac bd phan diéu khién nhiét chuyén dung hodc c6 ngudn
géc tor xe cd, cling cho hiéu suét va can nhéc an toan. Do nhay cua cac chit hoa hoc
lithium-ion d6i véi co hoc, vé dién va nhiét bén ngoai cac thong ) k¥ thuat thiét ké dat
thém tAm quan trong cia thiét ké bo pin manh ma.

Céc mo-dun: Trong cac tng dung 6 t0, chiing ta khong chi can xem xét cac con
sb dang khen & cép do, ma con & mo-dun (mot to hop co hoc cua cac 6, thuong chira
cam bién dién / nhiét va giao dién) va murc pin (lap rap co khi cta cac mo-dun, thuong
chtra diéu khién dién va nhiét phan cimg va phan mém). Mic du thiét ké mo-dun va géi
c6 thé khac nhau déng ké, tit ca ching déu bo sung thém trong lwong va thé tich dé giam
muc hi¢u qua & cép do té bao cac gia tri hi¢u suét. Mot chudi don hodc mot sy sép Xép
song song ndi tiép cua cac té bao dugce sir dung dé tao thanh mot khédi subassembly duoc
goi 12 mo-dun pin. Cac mo-dun pin duoc két hop dién dé cung cip day du ning luong
va nhu cau nang lugng cho xe dién. Tuy thudc vao loai xe va thiét ké, cac té bao dién
hoa c6 thé chiém tir 50 dén 75% ctia goi chi phi, trong luong va khéi luong. Do d6, hiéu
suat cu thé ctia hé thong pin lubén ludn nhoé hon cta cac mo-dun va cac mo-dun nho hon
cla cac 6. Do d6, cac muc tiéu vé hiéu suét pin cua xe dién hoa thuong dugc dat & goi
phtt hop nhét vé&i cac nha thiét ké 6 6.

V& co hoc: Bo pin lithium ciing phai dugc lip dit trong xe sao cho an toan trong
truong hop va cham, trong qué trinh sir dung xe binh thudng va rung dong. Do tinh chat
han ché cta giéi han 4m luong trén pin, ky thuat cua thiét ké pin ludn 13 tinh ning quan
trong trong thiét ké ctia mot chiée xe dién. Vi tri dong goi co hoc ciing anh hudng dén
muc d6 chic chin chéng lai sy xdm nhap cua nudc va bui la bt budc, voi cac bé mit
dong goi bén ngoai ciu trac phuong tién yéu cau kiém soat 16n nhat. Ngoai ra, vi tri
dong goi va loai hoa hoc cuia pin s& anh hudng dén viéc hé thong dinh tuyén thong hoi
khi dén ngoai that xe 1 can thiét trong trudng hop ¢ 16 thong hoi trong qua trinh tryc
trac (dwa ra rang cac té bao lithium-ion dugc niém phong khong giéng nhu cic loai
hydrua niken-kim loai).

Nhiét: B pin xe dién thuong sir dung mot hé théng quan 1y nhiét dugc thiét ké
dé duy tri nhiét d6 cta té bio & mic binh thuong. Cac thong sb thiét ké té bao pin
Lithium-ion nhu chat dién phan thanh phan s& 4nh huong manh dén pham vi nhiét do
hoat dong ua thich. Hé thong 1am mat ciia pin c6 thé khac nhau vé d phirc tap va thiét
ké nhung thudng roi vao ba danh muc: khong khi thy dong, khong khi chi dong, hoac

kiém soét nhiét do chat 1ong. Mot vai phuong tién (Nissan Leaf) phy thudc vao ddi luu
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tu nhién; tuy nhién, hau hét cac thiét ké déu két hop mot hodc nhiéu quat dé cung cép
da nhiét truyén. Muc tiéu cua tit ca cac hé théng quan 1y nhiét 1a giit cho pin & murc
trung binh nhiét d6 trong pham vi hoat dong binh thudng va cung cip nhiét d6 dong
nhat trén toan bd pin. Nhiét d6 té bao pin dong nhat 13 can thiét dé giam thiéu sy thay
ddi dién ap cua té bao hoat dong gay ra boi sy khac biét vé dién trd, co thé co su phu
thudc dang ké vao nhiét do. Piéu quan trong khong kém Ia tranh sy thay ddi nhiét do
giira t& bao nay sang té bao khac dé duy tri trang thai dién tich dong nhit ké tir khi ty
phong dién ciing phu thudc dang ké vao nhiét do.

3.8.2. Cdic phwong phdp bé pin lithium lén xe

> Thiét ké pin cho xe 6 to dién diit ngang
Pin cho 6 t6 di¢n thuong dugc diat nam ngang va phu kin gam xe. PBi€u nay gitp

ha thép trong tam xe va can ddi hon so véi xe ¢ dong co dbt trong. Do do, xe 6 t0 dién
véan hanh on dinh, giam thiéu nguy co 1t khi di vao cua hay phanh gap; dong thoi gitp
xe ¢o duge d6 dam chéc trén duodng, it rung lac va cho toc d6 cao hon. Ngoai ra, viéc
dit pin nam ngang sé& tao thém khong gian md cho cabin, kém theo 1a khong gian khoang
chtra d6 va khong gian ghé ngdi ciling dugc thiét ké rong rdi hon.

Dién hinh nhu xe 6 t6 dién dau tién cua Viét Nam - VinFast VF e34 c6 thiét ké
pin nam ngang dit dudi gdm xe 1am ting d6 bam dudng va luc ma sat giup viéc di
chuyén chéc chin mang dén cam giac danh l4i an toan hon. Vi bd pin xe dién ny, VF
34 s6 hitu chiéu dai co sé Iy tudng 2.610,8mm. Vi thé, xe co su can ddi gitra noi that
va ngoai that, mang lai cdm giac rong rai, thodi mai cho khoang hanh khach va khoang
hanh ly. Pay 1a thiét ké da duoc cac nha nghién ctru tir VinFast phat trién dé phu hop

v61 nhu cau st dung ciia nguoi Vigt va dap ung moi di€u kién di chuyén tai Viét Nam.

Hinh 3.24. Pin cho xe 6 té dién ddt ngang gitip xe di chuyén an toan hon

» Pin dung doc gia ting pham vi di chuyén cho xe 6 t6 dién
Ngoai viéc dat khoi pin dudi san xe, hi€n nay mdt s6 nha san xuat da cai tién pin

cho xe 6 to dién dit theo chiéu doc giita hai hang ghé bén trong khoang cabin. Khi pin
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dung doc cho phép hanh khach ngdi thap hon, dong thoi giam trong lwong xe, cho pham
vi di chuyén xa hon véi cung lugng dién ning.

Tuy nhién, thiét ké khdi pin dung doc chi c6 thé ap dung trén cac mau xe dién c&
nho, do xe nay co thiét ké thip va chiéu dai co s ngan. Bén canh do, thiét ké pin cho
xe 6 t6 dién dung doc tao khong gian ngin cach giita nhitng ngudi ngdi trén xe. Chua
ké, viéc phai ngdi quay lung khi xe chay s& khién nhiéu nguoi cam thiy khong thoai

mai.

Hinh 3.25. Cdu triic pin dung doc gia tang pham vi di chuyén cho ¢ to dién

> Pin cho xe 6 t6 dién cAu tric phang téi wu khong gian xe

Pin xe 0 t6 dién co cdu tric phing va duoc xép chdng 1én nhau ta nhu mot chiée
van truot dap mg tdi da nhu cdu ca nhan héa ctia nguoi l4i, ddng thoi cai thién hidu
ning, cong suit va pham vi hoat dong. Véi thiét ké nay, khi xép chung nam thang hang
va chong 1én nhau thay vi khdi pin dat doc hodc ngang nhu cach truyén thong gitp xe
van hanh linh hoat, ton it khong gian va loai bo 80% hé théng day dién ctia bo pin. Pong
thoi, thiét ké xe 6 t6 dién véi pin phang gitp giam chiéu cao ctia mo-dun pin bén dudi

hang ghé thtr hai, mang lai cho hanh khach cam giac rong rii va thoai mai.

Hinh 3.26. Pin cho xe 6 té dién cdu triic phdng téi wu khéng gian xe
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General Motors Corporation (GM) 1a mét trong nhitng cong ty di dau trong linh
vuc san xuat xe 6 t6 da tién phong nghién ctru va thiét ké pin phang cho xe 6 t6 dién.
Theo d6, GM b tri bd pin 6 to dién véi ciu triic phing dé tdi uu hoa chiéu cao va chiéu
dai cua xe, ning cao tinh thAm my, su thoai mai cho hanh khach va kha ning luu trit
nang lugng cho xe 6 t6 dién.

» Pin cho xe 6 t6 dién khong trong lwong giup qua trinh van hanh ém ai

Emile Greenhalgh - mot nha khoa hoc vt li¢u tai Pai hoc Hoang gia Anh, déng
thoi ong cling 1a Chu tich Hoc vién K thuat Hoang gia, 12 nguoi da dua ra ¥ tuong thiét
ké pin cho xe 6 to dién khong trong lugng va “vo hinh”. Thiét ké nay da loai bé hoan
toan bo pin trén xe 6 t6 va thay vao d6 1a sir dung than xe dé luu trir nang luong.

Khong gidng nhu mot bd pin thong thuong duge gin trong khung may, nhiing
vién pin thiét ké theo céu trac nay 1a vo hinh. Viéc luu trit dién xay ra trong céac 16p
mong cua vat li¢u composite tao nén khung xe. Theo mot nghia nao do, pin khong co
trong luong bai vi ban than chiée xe 1a mot bo pin. Céng nghé pin vo hinh gitp lam
giam dang ké trong lugng cua chiéc xe va gia ting pham vi di chuyén cia xe. Pong thoi,
thiét ké pin khong trong luong cho xe 6 t6 dién c6 thé mang lai hiéu suat 1on va cai thién
t61 da do an toan vi co thé giam tai hang nghin té bao d& chay hay hién tuong dam dic
nang luong duoc dong goi trong xe.
> Pin cho xe 6 t6 dién hinh tru t6i wu nhién liéu hiéu qua

Pin 6 t6 dién hinh tru chira mot sé mo-dun, mdi mo-dun duoc xay dung tur nhiéu
6 nho hon goi 13 t& bao pin. Bén trong mdi té bao pin, cac nguyén tir liti di chuyén qua
mdt chat dién phan gitra cyc duong béng than chi va ban cuc Am dugc ciu tao bdi mot
oxit kim loai. Pin thuong dugc xac dinh boi cac kim loai trong cuc am. Pin cho 6 t6 dién
hinh tryu cung cép hiéu sut sac/xa vuot troi, cho toc do sac cuc nhanh va tdi wu nhién

lidu hidu qua.

1Cathode 2Anode 3Electrolyte and separator
he cathode typically holas the most ‘e ve elechivdes ae composad Lithium travels through 3 separato
valuabie recyclable matetial made up { graphite, carban, of N-baec shast soaked in slectrohte.

{ manry metals mponent ‘ » .

Hinh 3.27. Pin cho xe 6 t6 dién hinh tru t6i wu nhién liéu hiéu qua
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Trong tuwong lai khong xa, cong nghé pin xe 6 t6 dién sé tiép tuc duoc nghién ctru
va cai tién véi thiét ké tdi wu, cung voi cAu tao pin 0 t0 di€n lam tur vat liéu moi nham
khic phuc hét nhirg van dé con tén dong anh huéng dén hiéu sut va thAm mi cua xe,
gitip xe dién hoat dong ning suat hon. Tir d6, viéc sir dung pin 6 t6 dién s& khong con
12 mbi lo ngai v6i cac nha san xuat xe va ngudi tiéu ding.
> Dit pin ¢ trén tran xe gidp an toan hon

Mot dé xuét khac cua ching toi: ddt pin trén tran cua chiée xe thay vi duéi day
ctia né. Pin an toan hon khi bi d4 dudong hoidc cac yéu t6 ngau nhién va dap, chung duoc
lam mat theo quy udc khi nhiét tang 1én va khong lam nong thung xe dac biét 1a khi
chay khong tai va d& dang tiép can ting 6 pin. Pin s& c6 hinh chit nhat twong tu nhu pin
lithium cua dién thoai di dong.
> Két luin:

Qua nhirng phan tich vé cac phuong phap bé tri pin & trén thi thiét ké pin cho xe
6 t6 dién dit ngang 1a phuong phap t6i wu nhat vi né pht hop véi nhu cau st dung cia
ngudi Viét va dap tmg moi diéu kién di chuyén tai Viét Nam. Cung v6i d6 né phu hop
v6i diéu kién chuyén doi ca xe vios.

3.9. Cac phwong 4n diéu toc cho dong co

Viéc diéu khién toc do quay ciia dong co dong bd nam cham vinh citu (PSM), cd
mot s6 phuong phap duoc ap dung tity thudc vao cac van dé can giai quyét. Cac van dé
vé diéu khién téc d6 ctia dong co PMSM khéc nhau tiy theo ting tng dung.

3.9.1. Phwong phdp diéu khién vector khong diing cam bién

Diéu khién véc to 1a mot phuong phap dé didu khién dong co dong bd nam cham
vinh ctru (PMSM), trong d6 1y thuyét huéng truong dugc st dung dé diéu khién cac
vecto khong gian cua tir thong, dong dién va dién ap. N6 1a c6 thé thiét 12p h¢ toa do dé
phan tich cac vecto thanh phan tao ra dién tir trudng va phan tao ra moé-men xoan. Thi
ciu trac ciia bd diéu khién dong co (b diéu khién véc to diéu khién) gan gidng nhu ddi
v6i dong co DC, gitp don gian hoa viée diéu khién PMSM. Pay k thuat diéu khién véc
to da duoc phat trién dé dat duoc hiéu suét nang dong, tuy¢t voi cua PMSM.

Diéu khién véc to 1a mot phuong phap diéu khién truyén dong dong co tan sd
thay doi trong d6 dong dién stato ciia dong co dién ba pha duoc xac dinh 13 hai thanh
phan truc giao ¢6 thé duge hinh dung bang véc to. Mot thanh phan xac dinh tir thong
ctia dong co, thanh phan kia 12 momen. Ct 151 cta thuat toan diéu khién véc to 13 hai
phép bién ddi toan hoc: phép bién ddi Clarke diéu chinh hé ba pha thanh hé hai toa do,
trong khi phép bién doi Park chuyén d6i vecto hé thong tinh hai pha thanh vecto hé quay

va nghich dao cua chung.
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Viéc sur dung céc bién ddi Clarke va Park dua dong dién stator c6 thé duoc diéu
khién vao mién roto. Lam diéu nay cho phép hé thdng diéu khién dong co x4c dinh dién
ap can cung cp cho stato dé t6i da héa mod-men xodn dudi tai thay d6i dong.

Diéu khién tdc d6 va / hodc vi tri hiéu suét cao doi hoi kién thirc thoi gian thuc
vé chinh xé4c vé vi tri va van tdc truc roto dé déng bd hoa cac xung kich thich pha véi vi
tri roto. Thong tin ndy thudng duoc cung cip béi cic cam bién nhu bd ma hoa tuyét doi
va bd phan giai tir dugc gén vao truc cua dong co. Cac cam bién nay c6 mot s6 nhuoc
diém cta hé théng: do tin cay théip hon, dé bi nhiéu, chi phi va trong lugng cao hon va
d6 phtic tap cao hon. Piéu khién vector khong cam bién loai bo sy can thiét ctia cam
bién tbc d / vi tri.

3.9.2. Piéu khién sir dung FPGA cho bién tin MOSFET SIC tan so cao

C6 nhiéu wu diém cua viéc st dung PWM tan s6 cao (trong pham vi tir 50 dén
100 kHz) trong tmg dung diéu khién dong co. Hiéu suat dong co cao, dap tng diéu khién
nhanh, thip hon gon md-men xoin dong co, gan voi dang soéng dong dong co hinh sin
Iy tudng, nhod hon kich thude bo loc, b loc chi phi thap hon, v.v. 1a mot s6 wu diém. Co
rat nhiéu nghién ctru dugc cong bd di cha y dén viéc dat duoc hiéu qua cao hé théng
diéu khién dap ung trong diéu khién toc d ciia ddng bd nam cham vinh ciru dong co.
3.9.3. Piéu khién téc dp sir dung PID controller

Bo diéu khién dao ham tich phan ty 18 (bd diéu khién PID) 1a mét co ché phan
hoéi vong diéu khién chung (bd diéu khién) dugc st dung rong rii trong cac hé thong
diéu khién cong nghiép. B diéu khién PID cb ging sira 16i gitra bién quy trinh duoc do
va diém dit mong mudn bang cach tinh toan va sau d6 dua ra hanh dong khic phuc c6
thé diéu chinh quy trinh cho phi hop.

Viéc tinh toan bd diéu khién PID (thuat toan) bao gdm ba tham sé riéng biét; cac
gia tri Ty 1€, Tich phan va BDao ham.

Céc gia tri ty 1€ xac dinh phan Ung ddi voi 161 hién tai, gia tri tich phan xac dinh
phan tmg dua trén tong cac 16i va gia tri dao ham xac dinh phan (mg dua trén toc do thay
d6i cua 16i. Téng trong sé ctia ba hanh dong nay duoc sir dung dé diéu chinh quy trinh
thong qua mot b phan diéu khién, chéng han nhu vi tri ciia van diéu khién hodc nguén
dién ciia bo phan 1am néng. Bang cach "diéu chinh" ba hang so trong thuat toan bo diéu
khién PID, bo diéu khién c6 thé cung cip hanh dong diéu khién dugc thiét ké cho cac
yéu cau quy trinh cu thé. Phan hoi cta bo diéu khién c6 thé duge mo ta theo kha ning
phan hoi ciia bo diéu khién dbi voi 161, mirc do ma bo diéu khién vuot qua diém dat va
murc d6 dao dong cuia hé thong. Luu ¥ ring viée st dung thuat toan PID dé diéu khién
khong dam bao diéu khién tdi wu hé théng hodc tinh 6n dinh ctia hé thong. Mot sé tng

dung co thé yéu cau chi st dung mot hodc hai ché 3o dé cung cép diéu khién hé théng
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phu hop. Piéu nay dat duoc bang cach dit mirc ting cla cac dau ra diéu khién khong
mong mubn vé 0. B diéu khién PID sé& duoc goi la bd diéu khién PI, PD, P hoac I khi
khong c6 cac hoat dong diéu khién twrong tng. Bo diéu khién PI dic biét phd bién, vi tac
dong dao ham rat nhay cam véi nhidu do luong va viée khong co gid tri tich phan c6 thé
ngan hé thé)ng dat duoc gia tri myc tiéu do tac dong diéu khién.
3.10. Chon phwong 4n diéu toc

Chon bo diéu khién ( controller) tich hop bo chuyén d6i dién DC/AC (bd diéu
khién dién tir cong suat) ctia hing RAWSUN, hd tro dong co cong suét tdi da 120 Kw,
st dung giao tiép mang CAN. Ché d¢ van hanh cta controller nay 1a st dung phuong
phap diéu khién vector khong st dung cam bién.

LErs £ ¥ e H
\

l T 3 1 i

Hinh 3.28. B¢ diéu khién ciia hang RAWSUN RMC120
> Diéu khién vecto khong cam bién

Véi su thay ddi téc d6, moé-men xo0dn c6 thé duoc giit khong ddi hodc duoc didu
chinh theo tai. Diéu khién dién ap stato duoc sur dung dé thay ddi tbe d6 va mo-men
xodn cta dong co AC bang cach diéu khién dién ap va tan sb tng dung.

Trong dong co cdm ung, dién ap cam trng trong stato ty 1¢ thudn vaéi tich cua tir
thong va tan sd. Diéu khién véc to khong cam bién dua trén mbi quan hé giira dién ap
cung cap, tir thong va tan sé trong dong co. Piéu khién vector khong cam bién c6 nhiéu
uu diém, bao gdm:

- Hiéu sudt tuyét voi voi mire tiéu thy dién nang thap va hiéu qua ning lugng cao

- Kha ning x4c dinh dong co va nhanh chéng diéu chinh va giai quyét hé théng

theo cau hinh mong muon.
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- Pugc thuc hién dudi dang diéu khién Von trén mdi Hertz khong d6i hodc diéu
khién véc to tir thong.

Trong bd chuyén dbi controller dd chon sir dung phwong phap diéu khién véc to
tir théng do dong co nay hoat dong & toc do cao.

Diéu khién vecto tir thong 1a mét k§ thuat khac phi hop véi cdu hinh mé-men
xodn khong d6i va bién tan dugc thiét ké dé cung cap tir thong khong doi. Diéu khién
véc to khong cam bién st dung phuong phap wdc tinh tir thong réto dua trén cac thanh
phan co ban cta dién ap va dong dién c6 hiéu qua trong dong co dong bo nam cham
vinh ciru (PMSM) cho véan hanh téc dd cao va trung binh. K¥ thuat uéc tinh vi tri roto
dua trén toc do thay ddi cua dong dién va dugc sur dung trong PMSM. Dién 4p dat vao
gdy ra cc bién doi dong dién va viéc do cac téc do thay ddi nay giup tim vi tri roto va
goc roto. Pién ap tng dung duoc cung cap tir bién tan ba pha co thé duoc diéu ché bang
céc k¥ thuat khac nhau dé dinh hinh dong dién. Do chi c6 dong dién va dién 4p lién quan
dén udc tinh vi tri roto nén n6 khong bi anh huong bai cac thong s6 PMSM hoic 161 do
ludng. Gon sdng md-men xoin va séng hai trong dién ap pha dugc giam dang ké bang
cach diéu ché bién tan ba pha bang k¥ thuét diéu ché thich hop
3.11. Quan ly ning lwgng trén 6 to

Mot 6 to dién bao gdm ba hé thong chu yéu: hé dong luc dién, hé thong ning
lugng va hé thong phu tro.

- Hé truyén dong dién bao gdm: ac quy, hé théng diéu khién xe, bo chuyén d6i dién,

dong co di¢n, truyén dong co khi va banh chu dong.

Phanh ﬁ_—.‘ Tin]l.i?ud.i“au . BI?IECD' ';I;ruyﬁn
. Yehis dién ng co
Ching 7% 3
{ )
1 ot MNzuwin ning q Tre e
— hrong phy B @
Diéu héa khing

Hinh 3.29. So' d6 quan Iy nang heong trén 6 t6 dién
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- Hé théng ning luong bao gébm: ngudn ning luong bd phan quan 1y ning luong
va bo phén tiép ning luong dién.

- Hé théng phu tro bao gé)m: may phat, bom tr¢ luc 1ai, bom chan khong tro luc
phanh, hé thong diéu hoa, ngudn cung cap ning luong phu tro.

Dua trén cac yéu té ddu vao diéu khién tir chan ga va ban dap phanh, hé théng
diéu khién xe cung cép tin hiéu dién thich hop cho b chuyén dbi ning luong dién co
chtrc niang diéu chinh dong dién gitra dién déng co va ngudn ning luong. Nhitng ngudn
nang luong duoc tai sinh trong qua trinh phanh c6 thé duoc nap vao ngudn ning luong

chinh. Hau hét pin EV dé dang c6 kha ning tiép nhan ngudn ning luong tai sinh nay.

{ )

Pharh é— | | Tin higu ditu | B cuyén

. khidn V| adi dién
Chin g2 5 7y

Quanlyning | | Ngufn
lugng " Tlhdng luong
I 1T

¥

sacpin

:

Hinh 3.30. O 6 dién hién dai

Khi phanh thi dién tai tao s& c6 ap khong 16n, dé nap lai cho dc quy thi dong nap
phai 16n, dé dam bao duoc thi ta thiét ké mot hé thong chuyén dbi dong dién.

Bo chuyén d6i bién dong dién mot chiéu tir dc-quy dién ap cao (HV Batterry)
thanh dong mot chiéu dién ap thip hon lam quay motor dién va nguoc lai ting dién ap
dé nap lai dc quy 4p cao hodc chuyén xudng ap thap dé nap ac quy phu. Ngoai ra né con
bién dong mét chiéu tir Ac-quy dién ap cao (HV Batterry) thanh dong dién xoay chiéu
dé lam quay cac may nén trong hé théng diéu hoa.

Vé céu tao, nd gém mdt bd khuéch dai dién nang dé tang dién 4p dugc cung cép
1én dén 500V ddng thoi nd duoc trang bi mot bd chuyén doi dong mot chiu dé nap dién
cho dc-quy phu ctia xe va mot bo chuyén d6i dong xoay chiéu dé cp dién cho may nén

trong hé thong diéu hoa cua xe hoat dong.
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Bo phan quan 1y ning luong cing voi bo phan didu khién kiém soat hoat dong
phanh tai sinh va phuc héi ning luong ciia nd. N6 ciing két hop vé6i cac bd phan tiép
ning lugng dé kiém soat qua trinh nay va giam sat viéc sit dung cac ngudn ning lugng.

Nguén cung cip ning luong phu c6 chirc ning cung cap ning luong can thiét véi
cac dién ap khac nhau cho tic ca cac thanh phan phu cua xe nhu: diéu hoa khéng khi,
tro luc lai, hé théng dén chiéu sang...

3.11.1. Phanh tdi sinh
> Vin dé ciia hé thong phanh truyén thong

Ban phai tiéu hao nhiéu nhién liéu dé tao ra dong niang giup cho xe chuyén dong.

Khi phanh nhiing dong nang d6 chuyén doi thanh nhiét lugng do ma st giira cac
chi tiét cia hé thong phanh va bién mét.

Cudi cung chung ta phai tai tao lai dong ning d6 va tiéu hao thém nhién liéu.

Hé thong phanh tai sinh (Regenerative braking system) duoc cho 14 giai phap cho
van dé nay.
> H¢ thong phanh tdi sinh 1a gi?

Hé thdng phanh tai sinh (Regenerative Braking System — BRS) duoc sir dung
trong cac dong xe dién va hybrid, cling nhu trong mot vai dong xe chay xang hién nay.
Phanh tai sinh chuyén déi dong niang thanh ning lugng dién cho xe 6 t6, gitp ting hiéu
qua tiét kiém nhién liéu.

Ngay sau khi nhan chan phanh, may phat sé& tao ra dién dé gia ting luc can va
giam tdc do ctia xe. Dong dién duoc tao ra s& tich ty trong goi pin, gitip gia ting van tdc
xe va phuc vu cho cac hé théng khac.

» Nguyén ly hoat dgng ctia phanh tai sinh

Khi phanh & xe hybrid hodc xe dién, dong co dién s& chuyén sang ché do may
phat. Cac banh xe truyén dong ning théng qua hé théng truyén dong dén “may phat”.

May phat dién bién mot phan 16n ciua dong nang thanh ning luong dién, sau dé
duogc Iuu trit trong mot pin dién 4p cao ciia xe. Pong thoi, dién tro may phat trong qua

trinh tao ra dién s€ lam cham chiéc xe.

KINETIC ENERGY OF (~
RUNNING VEHICLE

ELECTRICAL ENERGY

Hinh 3.31. Péng ndng tir banh xe chuyén vé pin dién dp cao
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Tat nhién qua trinh phanh nay dién ra rat 1au dén khi xe dirng lai. Vi vay, khi can
nhiéu mé-men phanh hon so v6i may phat dién c6 thé cung cip, hé thong phanh bd sung
duoc thuc hién béng phanh ma sat.

Brake

Power Generator
Converter

Wheel
Hinh 3.32. Nguyén [li phanh tdi sinh

> Uu diém

+ Giam tdc tir hé thong phanh tai sinh du trong hau hét cac trudng hop dé 1am
cham xe nhu mong muén;

+ Tang dang ké trong pham vi hoat dong ctia xe cho mdi 1an sac day (xe dién);

+ Han ché bao mon cac chi tiét phanh co khi truyén thong;

+ Hé théng phanh thong thudng ap dung ché do ma sat dé chuyén doi co ning
thanh nhiét nang. Do do, xét vé gbc do nang lugng, phanh s€ tao ra mgt lugng nhiét
nang khong thé tai sir dung. Tuy nhién, h¢ théng phanh téi tao lam cham tdc do xe theo
mot cach rat khac;

+ Giam phat thai bui phanh.
> Nhuoc diém

+ Chi phat huy hiéu qua trong truong hop giam tdc ¢ toc do rat thap. Vi momen
phanh sinh ra tir may phat dién khong du dé ding xe lai trong thoi gian ngén;

+ Hé thong phanh tai tao ning lugng c6 wu diém riéng khi xe di chuyén trong
thanh phd. Tuy nhién, mirc do tiéu thy nhién liéu cua xe lac nay van cao hon khi di
chuyén trén dudng cao tdc. Cac nha nhiét dong luc hoc cho biét, qua trinh sinh nhiét 1a
Iy do mét nhiéu lugng nhién liéu tiéu thy. Vi du, khi nhin phanh, pedal phanh s& nong
1én va lugng nhiét hoic ning lugng sé bi téa ra khong gian bén ngoai. Khi di chuyén
trong thanh phd, viéc thuong xuyén nhan phanh 1a diéu dé hiéu va d6 1a Iy do xe ngdn
nhién liéu nhiéu hon trén dudng cao toc. Pay 1a mot han ché cua phanh téi tao.

3.12. Tinh toan phan b trong lweng trén 6 to

Su phan bé trong luong 1én cic truc cta 6 t6 thiét ké khi khong tai va khi co tai

dugc xac dinh trén co s& gia tri cac thanh phén trong luong va vi tri tac dung cua chung

lIén cac truc cua 0 to.
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3.12.1. Co sé Iy thuyét

Toa do trong tam ctia 0 t0 thiét ké theo chiéu doc :

a: khoang cach tir trong tdm 6 t6 dén cau trude.

b: khoang cach tir trong tdm 6 t6 dén ciu sau.

Toa do trong tdm cua 0 t6 theo chiéu cao hg: he - Toa do trong tam theo chiéu
cao.

Cin ¢t vao gia trj cac thanh phan trong luong va toa do trong tdm cia chung, ta
xac dinh toa dg trong tam cua 6 t6 theo cong thurc:

$ 61 (3.46)

~
a=—

i=1
b=L-a; (3.47)

$ G (3.48)

h="——
>,
Py
Trong do:
li: khoang cach tir tAm vét tiép xtic banh trudc dén toa do trong tdm céc thanh
phan khéi luong.
hi: chiéu cao trong tAm céac thanh phan khéi luong.
G: trong lugng ban than 6 to.
Céc thanh phan khéi luong bao gdm:
Gy : trong lugng sat-xi va khung xuong;
Gt trong lugng cau trude va banh xe;
Ges: trong lugng cau sau va banh xe;
Gm: trong luong dong co;
Ged: trong luong khop cac-dang;
Ga: trong luong acquy trudc;
Gas: trong lugng acquy sau;
Gge: trong luong ghé khoang 1ai;
Ggs: trong luong ghé sau;

G : trong luong hé thong 14i.
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Phéan bo trong luong trén céc cau:

7 - Gb : (3.49)
L
2,=G—-Z1; (3.50)
3.12.2. Truwong hop khong tdi
So dd phan bb trong lugng 6 to nhu sau:
| i e | Gat s T 1 1 y i
¥ GF§‘::;£‘1 Gt T .——”G[j::' ’ ~x
, e T I r A
, Gt i
| b + x-AG_d } \ A : _B.Cs i i
-J| T
L } \
Hinh 3.33. So' d6 phan bé tdi trong khi 6 t6 khéng tdi
Ta c6 bang s6 liéu sau:
Bdng 3.19. Phdn bé trong lwong 6 t6 khi khéng tdi
TRONG
TT TEN GOI LUONG | l(mm) | h(mm) | Gl Gi.hi
KH | (kg)
Sat-xi va khung xe G 581 | 1275 630 740775 | 366030
2 | Cau trudc vabanh xe | Get 60 0 270 0 16200
Cau sau va banh xe Ges 80 | 2550 270 204000 | 21600
4 |Hopgiam g 57| 100 | 370 | -5700 | 21090
toc,controller va visai
5 | Dbong co Gm 23 -250 450 -5750 10350
6 | Acquy trudc Gat 28 -60 700 -1680 19600
7 | Pin Lithium Ion Gu | 360 | 1275 210 | 459000 | 75600
8 | Ghé khoang lai Gyt 10 1350 638 13500 6380
9 | Ghé sau Ggs 15 | 2200 678 33000 10170
10 | Heé thong 1ai Gi 30 860 910 25800 | 27300
Tong T | 1244 1462945 | 574320
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Suy ra:
Khoang cach tir trong tdm 6 t6 dén cau trude: a = 1169 (mm);
Khoang cach tir trong tm 6 t6 dén cau sau: b = 1381 (mm);
Toa dd trong tim theo chiéu cao: hy = 477 (mm);
Phén b trong lwong 1én cac cau: Z; = 6327 (N);
Z>=5353 (N).
Sau cai tao, tai trong phan b 1én cau trudce so voi xe 1a Gi= 54,17%
Trong khi d6, trude cai tao tai trong phan bd 1én cau trudce so véi xe 1a Gi1= 55%
» Vay sau khi cai tao, ti 1¢ phan bd trong luong cua xe VIOS thay doi khong dang
ké.
3.12.3. Trwong hop day tdi
Céc thanh phan trong luong gdm:
G : trong lugng xe khi khong tai;
Gt trong lugng 2 nguoi khoang 14i;
Gis: trong luong 3 ngudi sau;
Gni: trong lugng hanh 1y;

So db phan bb trong luong:

Gnt | ) _Gr‘-s_. { | .Ghl \ .

Teeet :
L
S/ [ G ‘
% I ST i "' = .

T

e e |

% | i | {1

Hinh 3.34. So' do phan bé tdi trong khi 6 t6 day tdi

Ta c6 bang so6 li¢u sau:

Bdng 3.20. Phdn bé tdi trong khi 6 t6 day tdi

TT | TEN GOI TRONG LUONG | limm) | h(mm) |Gl Gi.h;
KH (kg)
;| Trong luong xe | G 1244 1350 529 1062880 | 617872
khong tai
> | Hai ngudi trudc | Gu 140 1120 850 156800 | 119000
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Ba nguoi sau Gns 210 1960 850 411600 | 191100
Hanh ly Gni 100 3050 870 335500 | 95700
Tong p¥ 1694 1966780 | 1023672
Suy ra

Khoang céch tir trong tdm 6 t6 dén cau trude: a = 1208 (mm);
Khoang cach tir trong tm 6 t6 dén cau sau: b = 1342 (mm);
Toa d6 trong tam theo chiéu cao: hy = 629 (mm);

Phén b trong luong 1én céc cau: Z; = 8567 (N);

Z,=7713 (N).

Sau cdi tao, tai trong phan bd 1én cau trude so voi xe khi déy tai la G1= 52,62%.
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CHUONG 4: BO TRi TONG THE O TO PIEN

4.1. B6 tri lap dit dong co dién
4.1.1. Théng sé lip dit
Bdng 4.1. Théng sé déng co dién

Chiéu dai (mm) 369
Chiéu rong (mm) 315
Chiéu cao (mm) 327
Khéi luong (kg) 35
Kich thudc bu 16ng lap vao thanh d&/ S6 lugng M16/ 4
Badng 4.2. Théng s6 bé diéu khién
Chiéu dai (mm) 453
Chiéu rong (mm) 301
Chiéu cao (mm) 99,3
Khéi luong (kg) 11,5
Kich thuéc bu 16ng lap vao dong co/ s6 lugng M10/ 4
Bang 4.3. Théng s6 bé hop sé giam toc va visai
Ti s6 truyén hop sb giam toc 2,5
Chiéu dai (mm) 690
Chiéu rong (mm) 344
Chiéu cao 16n nhat (mm) 254
Khéi lwong cua ca bo giam tdc va visai 70
Kich thudc 16 ren 1ap hop sb - dong co (mm) / s6 lwong 11/6
Kich thudc 16 ren 1ap hop sb - visai/ sb lugng 10/ 4
Kich thudc bu 16ng hop sd/ s6 luong M10/ 12
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4.1.2. Ldp dit déng co, b diéu khién, hop sé va visai 1én thanh dé
Dé thuén tién cho viéc ga dit dong co, ta han 2 thanh gia d& dong co bit ngang

vao 2 thanh dam doc trude. Sau d6 khoang 4 16 duong kinh 16 (mm) trén 2 thanh d& dé

lap bu 16ng ga dat dong co.

Thanh do déng co Kich thudc thanh do:
] Chiéu dai: 924 (mm)
[:. —4‘] Bé rong: 75 (mm)
e 167 i b6 day 4 (mm)
. = r I ‘ | Vit liéu: Thép dng hop ma kém 75x30
| (mm)
| | I
| |‘ .‘
’ ‘ o B |
II Ill ]
X 1] +
Hinh 4.1. Ldp thanh dé déng co
= !
4-M10 |
'. o
, 7 g
S | |
| |
T

1400 o l
1480 -

Hinh 4.2. Hinh chiéu dimg hé thong truyén luc va bé diéu khién
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Theo muc 3.6 phén tich phuong 4n bé tri dong co 1én xe, ta chon phwong an dat
d6ng co phia trude di lién véi hop sb giam tde 1 cap va visai, bd diéu khién dit 1én trén
dong co.

C6 dinh dong co dién bang 4 bu long M16, sau d6 1ip hop sb giam toc va visai.
Tiép tuc 1ap bd didu khién 18n phia trén dong co, cd dinh bang 4 bu 16ng M10.

4.2. B6 tri lap dit pin
4.2.1. Tinh todn phén bé pin
Bdng 4.4. Théng sé pin so bé dé tinh kich thude hép pin

Chiéu dai Ly (m) 0.065
Puong kinh Dy (m) 0.018
S cell pin mic nbi tiép Nes 110
S6 chudi ndi tiép mic song song Nis 54
Khéi luong cta ca hé théng pin mup (kg) 360
Thé tich cta ca hé thong pin Vip (m?) 0,0983
S cell pin c6 trong hé théng pin Neb 5940

Do kich thuée san xe sau sita chita dé cai tao:
Chiéu dai co so: 2550 (mm) = 2,55 (m)
Chiéu rong co sé 1480 (mm) = 1,48 (m)
Chiéu rong san c6 thé lap dat: 1,36 (m)
Dién tich co sé giita hai cau: S=2,55 . 1,48 = 3,774 (m?)
Theo muc 3.8 phan tich phuong 4n bé tri pin lithium Ién xe, ta chon phuong 4n
thiét ké pin cho xe 6 t6 dién dit ngang.
Ta chia thanh 10 modules cho hé théng pin
> Tinh so b dé chon kich thuéc hop pin
Mdi module c6 594 cells pin: gdm 27 cells mic song song va 22 cells mac ndi tiép
Tinh toan kich thudc lap dat:

Chiéu rong hop pin:
B=(Dpc.27+d.27+d1+d2).2+hi+c (4.1)
Chiéu dai hop pin:
L= (Dpc.22+k.12).9+h2+0,11 (4.2)
Trong do,
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Dbe: Puong kinh 16 chira 1 cell pin;

d: khoang cach giita hai pin khi dit vao cac 6 pin, dé d& thoat nhiét cho pin, d =
0,002 (m);

h : chiu dai tong cta cac dai ngin cach pin va hai thanh hop theo chiéu rong;

c: cac kich thuée khéc trong qua trinh ché tao;

k: khoang cach dé dit hé théng lam mat pin;

ha: chiéu dai téng cua cac dai ngdn cach pin va hai thanh hop theo chiéu dai;

r: khoang cach dé chura cac thiét bi két noi.

B = (Dbc.27+d.27+d1+d2).2+h1+c

=(0,0185.27+0,002.27+0,03+0.01).2+0,025+0,06.2+0.08
=1,35 (m) < chiéu réng san xe: 1,36 (m)
L= (Dpc.22+k.12).9+ho+0,11
=(0,0185.22+12.0,002+0,002.2).4+0,017+0,022+0,026+0,040+0.035+0,11
=1,936 (m)
4.2.2. Ldp ddt bé tri pin
> Nguyén tic bd tri

Hoat dong song song

- Gibng nhu céc 6 riéng 1¢, két hop song song cac pin voi nhau dé dat dugc ning
luong / cong suit cao hon (amp-gid, ampe).

- Piéu quan trong 1 str dung cting mot miu pin véi dién 4p bang nhau va khong
bao gid tron 13n cac pin khac tudi.

- Khi két ndi hai pin, diéu quan trong 13 phai dam bao mtc sac twong ty nhau
trude khi két ndi. Néu co su chénh 1éch 16n vé mirc sac, dong dién cao co thé chay gitra
cac pin.

- Trong cac tinh hudng pin duoc két ndi / ngit két ndi tw dong, phai cé thiét bi
bén ngoai dé gidi han dong dién nho hon thong s6 dong dién sac toi da ctia pin va / hoic

thong s6 k¥ thuat vé cuong do day két noi.

Hinh 4.3. Nguyén tdc két noi song song

88



Thiét ké cdi tao chuyén déi xe TOYOTA VIOS thanh 6 t6 dién 4 ché

Hoat dong nbi tiép

- Khong gidng nhu van hanh song song, van hanh ndi tiép hodc van hanh nbi tiép
/ song song doi hoi ky thuat va bao tri chu dao dé hé thdng hoat dong binh thudng. Diéu
quan trong 1 st dung ciing mot miu pin vé6i dién ap va dung luong (Ah) bang nhau va
khong bao gid tron 14n cac loai pin khac tudi. Ca hai pin trong cAu hinh loat phai c6 tai
chinh x4c nhu nhau, nghia 13 ban khong thé két ndi tai véi chi mot pin trong loat. Néu
ban sac mot pin, ban phai sac pin kia v&i muc sac béng nhau. Néu thay mdt vién pin thi

phai thay pin khac.

Hinh 4.4. Nguyén tdc két noi néi tiép
Hoat dong ndi tiép / song song
- Dudi déy 14 c4u hinh hoat dong ndi tiép va song song nhu hinh 4.5. Pin dugc
n6i day nhu hai duong dan pin nbi tiép riéng biét, c6 nghia 1a khong c6 mdi quan hé

chéo giita cac tAm cua hai duong dan riéng biét.

Hinh 4.5. Nguyén tdc két néi noi tiép két hop song song

> Sau khi chon lai theo nguyén tic b6 tri dé phit hop véi dién 4p ngudn, ta c6:
10 nhom 60 cells mic song song, sau d6 méc ndi tiép 10 nhom doé lai ta dugc:
1 module= 60.10=600 cells
bién &p 1 module: 10.3,7=37 (V)
bién &p lam viéc hop pin: 37.10 =370 (V)
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Hinh 4.6. Cau tao I module pin
10 modules nhu trén duge mac ndi tiép v61 nhau ta dugce bd pin cho xe dién. Do
chiéu dai san xe khong du nén ta dit hai modules pin chong 1én hai modules pin & phia
sau cung. Piéu kién nay dugc cho phép vi ghé sau dugc nang cao thay cho vi tri dit binh
xang khi 6 t6 chua chuyén doi.

Hinh v& bén duéi cho ta vé hinh dang b0 pin dat lép dat vao xe
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Hinh 4.7. Hop pin dwoc thiét ké dé ldp vao xe
4.2.3. Phwong dn lip dit hip pin

Phuong &n 1: Dat pin trén san xe
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Hinh 4.8. Bat pin trén san sau khi cai tao

Lap dit pin trén san xe sau khi d4 cai tao san thanh phang, phia ddu khung xe c
cai tao thanh khoang tréng du dé dit dau hop pin ra bén ngoai dé lién két véi dong co .
S6 lugng 26 bu 1ong M12 véi vat liu tir thép C45.

Phia dau thiét ké hai thanh kim loai bang thép dé ga bu 16ng, dam bao tinh bén

cho xe khi di chuyén.
Phuong 4n 2: Thiét k€ san xe m&i
480
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Hinh 4.9. San xe méi dé ga dét hdp pin
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Hinh 4.10. Dt pin lén san sau khi thiét ké san mdi

Lap dat pin 1én san xe sau khi d3 cai tao san xe mdi. S6 luong 36 bu long M12
voi vat liéu tir thép C45.

Phia dau thiét ké hai thanh kim loai bang thép dé ga bu 16ng, dam bao tinh bén
cho xe khi di chuyén.
> Uu nhuoc diém tirng phwong 4n

Badng 4.5. So sanh wu nhwoc diém tirng phwong dn

Phuong an 1 Phuong an 2
Uu diém - Tiét kiém chi phi - D& dang théo lap, thay doi
- Pam bao tinh bén khi st | pin khi st dung.

dung

- D& dang thiét ké va
chuyén d6i

- An toan khi st dung
Nhuoc diém | - Khé khin khi thao lap, | - Chi phi cao

thay thé hop pin - Khé khan khi thiét ké d6
ga, cung voi chuyén doi.

- Két cau phuc tap

- it dam bao tinh bén

- It an toan hon khi hop pin
tryc tiép tiép xtic v4i bén
ngoai.

Qua so sanh uu nhugc diém ting phuong an cho thay phuong an 1 ¢6 nhiéu wu
thé hon so v6i phuong 4n 2. Do d6 ta chon phuong 4n 1 1a phu hgp nhét cho phuong

thire cai tao.
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KET LUAN VA HUONG PHAT TRIEN

< Két Luan
Nghién ctru ndy cho phép chung ta rut ra dugc nhitng két luan sau:

- Két qua ctia nghién ctru ndy cho thiy viéc cai tao xe xing thanh xe dién 1a mot
giai phap hiru hiéu trong bdi canh thé giéi dang chuyén sang dung ning luong sach dé
thay thé cho xe dung dong co dét trong trong twong lai. Khi ma ngudn diu moé ngay
cang can kiét va phat thai tir giao thong gy 6 nhiém mdi truong ning né.

- Tinh toan véi luc can lan va luc can gi6 cho ra van tdc cua xe dat dugc 150
km/h, tuy chua dat dugc van tbc cuc dai ciia xe vios 180 km/h nhung hoan toan phu hop
v6i diéu kién van hanh trong hé thong giao thong Viét Nam.

- Bo chuyén ddi da chon co san trén thi truong voi dong co dién voi cong suat
100 kW, bd diéu khién (controller) véi tinh ning tich hgp chuyén d6i DC/AC va thuc
hién vai tro diéu téc cho dong co. Bo chuyén ddi nay tich hop co thé bién thanh ché do
may phat dé bién dong nang trong luc phanh thanh niang luong cp lai cho pin.

- Hop pin duoc thiét ké pht hop véi kich thudc san xe vios véi dién ap lam viéc
1én dén 370 V, dién ap cuc dai 420 V. Dung lugng lam viéc cua pin 56 KWh. Bo sac
dugc chon tur thi truong c6 cong suét 6,6 KW. Vi thiét ké nay, thot gian sac 1én 8h cho
ché do sac cham, & ché do sac nhanh chua thé tich hop do chua dap ung dugc co sé ha
téng.
< Huéng phat trién

- Ché tao hop pin theo phuong an da thiét ké.

- Cai tao san xe cung mdt vai do ga phuc vu viéc lép dat.

- Lap réap, thuc nghiém xe dién sau chuyén doi.
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TAI LIEU THAM KHAO

Gi4o trinh “Ly thuyét 6 t6 may kéo” Nguyén Hiru Can.

Gi4o trinh “Truyén dong dién” Bui Qudc Khanh.

File “Tinh toan hé théng pin xe dién” ThS. Dinh Tan Ngoc

File “Phuong phéap thiét ké hé dong luc xe dién” Pham Xuan Mai, Pham Van Ha
, TraAn Thi M¥ Tién, Tiéu Ha Hong Nhan.

File “O t6 dién va 6 t6 hybrid” va “Thiét ké hé théng dong luc ”GS.TSKH. Bui
Vian Ga.

Sach “Build your own electric vehicle” Seth Leitman va Bob Brant.

Nguyén Vin Binh, Nguyén Tét Tién ¢ ‘Nguyén 1y dong co d6t trong”’. Nha xuat
ban gido duc, nam 1994.

https:// www.youtube.com/watch?v=P7GRS5fERXNY &t=310s

- Tesla's Battery Tech Explained: Part 1 - The Cell
https://www.youtube.com/watch?v=bNd-yJtRPhk

- Tesla's Battery Tech Explained: Part 2 - The Module
https://www.youtube.com/watch?v=i1zUI28 YtQbE&t=18s

Tesla's Battery Tech Explained: Part 3 - The Pack
https://www.alibaba.com/product-detail/electric-vehicle-drive-transmission-
reducer-ev_62107049302.html

https://www.alibaba.com/product-detail/90K W-90000-watt-PMSM-ac-
EV_1600055465948.html1?tbclid=IwAR389T-
aDAauTWUL1kgdbuSYY Y TrimkyKYo8fQYPudR3alpP4QjOwS72hhs
https://www.drivesystemdesign.com/wp-content/uploads/2019/12/DSD-Ultra-

Lightweight-Design-of-a-Single-Speed-Transmission-CTI-Berlin-Dec-2017.pdf
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