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Nghién ctru t6i vu tinh ning lam viéc cua pin
Lithium-ion str dung cho xe gan may tich hop
truyén dong lai

Nguyén Vin Trang, Pham Tun Anh, Nguyén Duy T4n

Tém tat — Bai bao giéi thiéu tong quan vé
pin Lithium — lon (Li-ion), kha ning @wng dung
ciia né ddi véi cic loai phwong tién siv dung
truyén dong lai (HEV — Hybrid Electric Vehicle)
néi chung va kha ning tng dung pin Li-ion trén
xe gin may tich hop truyén dong lai néi riéng.
Nghién ciru nay tip trung vao viéc tinh toan toi
wu, so sanh va thir nghiém b ngudn pin Li-ion
cho xe may lai xing dién (HEM - Hybrid
Electric Motorcycle) dwgce cai tao tir xe nén
Honda Lead 110cc véi banh truée dwge din
dong truc tiép bang dong co dién mot chitu
khong chéi than (BLDC - Brushless DC Electric
Motor), banh sau duoc din dong bang dong co
dabt trong voi bj truyen v cap nguyén ban cia
xe. Cé hai banh déu c6 kha niang cung cap cong
suat doc 1ap hoic dong thoi cho xe khi di chuyen
trén dlro'ng Két qua cia nghlen ciru 1a co so dé
tinh toan t6i wu nguon cong suét va chi phi khai
thac xe sau khi cdi tao.

Ter khoa: pin Lithium-ion, Hybrid Electric
Motorcycle, xe gan mdy lai

1 GIOI THIEU
H au hét cac phuong tién giao thong hién nay
dang sir dung dong co ddt trong véi nhién
liéu hoa thach, cac dong co nay cé hiéu suét khong
cao va thai ra moi truong gin mot phan ba luong
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khi gay higu ing nha kinh [1]. Két qua nghién ctru
6 thang ddu nam 2017, khi thai ctia phwong tién
giao thong tao ra 55% khi NOx, 56% khi CO, 6%
khi SO, [2]. Chinh diéu nay di tao dong luc cho
cac nghién ciru xoay quanh viéc phat trién cac dong
xe str dung ngudn ning luong méi “sach” hon va
tiét kiém hon, trong d6 xe dién (EV-Electric
Vehicle) 1a mot budce tién 16n khi giai quyét duoc
van dé 6 nhiém moi truong va van dé nhién lidu
hoa thach dang ngay mot can dan. Tuy nhién, xe
dién chua thé trién khai rong rdi vi con nhiéu
vuéng méc nhu: chi phi san xuit cao; cong suét
riéng cua dong co thép; duy trit hanh trinh nho; tén
nhiéu thoi gian nap dién cho accu; thoi quen sir
dung. Xe lai dugc dinh nghia 1a xe c6 st dung Kkét
hop hai ngudn niang luong, dugc xem 1a mot bude
trung gian ly tuong trong qua trinh chuyén ddi xe
sit dung nhién liéu truyén thong sang xe sir dung
cac ngudn ning lugng méi. Trong do, xe lai xang -
dién 1a loai phé bién va thuc tidn nhat hién nay. Xe
lai s& dép umg duoc cac tidu chuén khi thai nghiém
ngit, tinh kinh t& nhién liéu ting dang ké trong khi
tinh nang dong luc hoc khong thay ddi nhiéu so véi
xe truyén thong do két hop dugc wu diém cia hai
ngudn dong lyc 1a dong co dbt trong va dong co
dién d(“)ng thoi khéc phuc nhuogc diém ton tai cua
mdi nguén khi hoat dong doc lap.

Xe gan may hién dang la phuong tién phd bién
tai cac thanh phd 16n ciia cic nudc Pong Nam A.
Tai Thanh phd HS Chi Minh (Tp.HCM), tinh dén
d4u nam 2016 toan thanh phd c6 khoang 8.5 triéu
xe may [3] va tiép tuc chua cAm xe may dén nim
2030 [4]. C4c xe nay hoat dong & diéu kién thanh
phé véi dai toc do va tai thip, ting giam téc do lién
tuc, dong co xing hau nhu khong thé duy tri hoat
dong ¢ vung hi¢u suét cao, trén xe ciing khong
trang bi by xu 1y khi thai nén khi thai ciia xe may


mailto:duytan719@gmail.com

52 Science and Technology Development Journal, vol 20, no.K6- 2017

chtra nhiéu thanh phﬁn doc hai thai truc tiép ra moi
trudng. biéu dac biét 1a tai Viét Nam hi¢n nay chua
¢6 ché tai nao qui dinh bit budc kiém tra dinh ky
chat luong khi thai ddi voi xe may nén bai toan dat
ra la can giai quyét tinh kinh t& nhién liéu va giam
thiéu 6 nhiém moi truong do phuong tién nay gay
ra. Giai phap san xudt méi xe lai dé c6 thé thay thé
hon 8,5 tri¢u xe hién dang sir dung tai Tp. HCM sé&
t6n rat nhiéu thoi gian va chi phi, vi vay nghién ctru
nay di tdp trung vao viéc cai tao xe may truyén
théng thanh xe HEM, tan dyng dugc mét lugng 16n
xe may dang hoat dong hi¢n nay.

Trong khuon khé dé tai ma sé6 C2015-20-35,
Truong Pai hoc Bach Khoa — PHQG Tp. HCM dé
xuat phuong an tich hop cong nghé hybrid trén xe
nén Honda Lead 110cc. Phuong an dua ra la su
dung dong co BLDC dan dong tryuc tiép banh trude
lam ngudn dong lyc thtr hai, banh sau dugc dan
ddng bang dong co dét trong véi bo truyén vo cap
nguyén ban. Tir 46 Pham Tuin Anh [5] va cic cong
su da nghién ciru Iya chon phuong an bd tri chung;
Iya chon déng co dién, may phat, va accu; nguyén
1y hoat dong ciia bo diéu khién va phan phdi cong
suat (PMS - Power Management System) theo céc
ché d6 hoat dong khac nhau ctiia xe may lai va sau
d6 Huynh Thinh [6] d3 tién hanh m6 hinh hoa va
md phong phuong 4n nay. Két qua cho thiy khi xe
chi hoat dong véi dong co dién, xe may lai ¢ thé
dat dén van t6c ti da 1a 44,2 km/h khi di chuyén 6n
dinh trén duong béng, va do déc 16n nhét xe c6 thé
vuot dugce 1a 3,54% cho truong hop 50% tai. Tuy
nhién viéc chon ngu(“)n luu trit dién nang la 4 ac
quy 12V-30Ah lam khéi lugng xe ting 1én hon
60kg lam anh huong khong nho dén kha niang luu
trlt dién nang va tinh nidng dong luc hoc cua xe
ddng thoi vi tri ldp accu chiém hét ngan chia dd
(U-Box) gy bit tién trong st dung. Vi vdy, nghién
cliru nay tap trung vao viéc lya chon, tinh toan va
thir nghiém mot bd ngudn tiém ning hon do c6 mét
d6 nang lugng cao hon, chinh la pin Li-ion c6 trong
luong va kich thuéc nhd gon nhim khic phuc
nhuoc diém cua bd accu hién dang su dung.

2 PIN LITHIUM-ION
Pin Lithium - ion (Li-ion) 1& mot loai pin dién
hoéa thuan nghich, trong d6 cac ion Li* di chuyén tur
dién cuc am dén cuc dwong trong qué trinh phéng,
va nguoc lai khi nap dién.
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Hinh 1. Thi truong pin Li-ion 2008-2014 [7]

Khi méi ra doi thi pin Li-ion chu yéu dugc sir
dung lam nguén dién cho cac thiét bi di dong nhu:
dién thoai di dong, may tinh xach tay, cac thiét bi
giai tri da phuong tién. Tuy nhién véi cac uu diém
ndi troi thi Pin Li-ion ngay cang duoc sir dung rong
1di cho cac loai xe dién va xe lai. Tinh dén nim
2014 thi 73% thi truong pin Li-ion 1a cung cap cho
xe dién va xe lai. (Hinh 1)

2.1 Cadu tao

Pin Li-ion c6 cau tao gdm 4 phan chinh: dién cuc
am, dién cuc duong, mang ngan cach dién va chét
dién phan (hinh 2).
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Hinh 2. C4u tao pin Li-ion hinh tru [19]

Dién cuc am (Cathode): thudng duge ndi véi vo
pin va dugc lam tr graphit (than chi) c6 chiic ndng
lwu giit cac ion Li* trong tinh thé.

Dién cuc duong (Anot) thudng duge cdu thanh
tr mot 16p oxit (nhu lithium cobalt oxide), mot
polyanion (nhu lithium sit photphat), hodc mot
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spinel (nhu lithium oxit mangan). Khi c6 dong di¢n
chay qua, nguyén tir lithium d& dang tach khoi cau
trac tao thanh ion duwong Li*

Mang ngén cach dién (separator) 1a mang mong
dugc lam béng nhua PE hodc PP nim gitta cuc
duong va cuc am, c¢6 nhiéu 16 nhé c6 chiic ning
ngin cach gilta cuc duong va cuc Am nhung van
cho céc ion Li* di qua. Mot sb pin mang ngin cach
¢6 kha nang khit lai khi nhiét d6 cao, khong cho Li*
di qua.

Chat dién phan (Electrolyte): thuong 1a chit long
chtra hdn hop ciia cacbonat hitu co nhu ethylene
cacbonat hodc cacbonat diethyl chira phirc hgp cta
cac ion lithium. Tuy thudc vao vat li€u ché tao ma
dién ap, cong suat, s6 chu ky phong-nap va an toan
ctia pin Li-ion c6 thé thay d6i dang ké. Gan day,
kién trac méi st dung cong nghé nano da duoc st
dung dé cai thién hiéu suit cua pin.

Lithium tinh khiét phan ng manh vé&i nuéc dé
tao thanh lithium hydroxide va khi hydro. Vi vy,
pin Li-ion ludn sir dung chit dién phan khong co
nudce (thip hon 0.001%) va dugc dong goi trong
mdt 16p vo kin va chic chan. Ngoai ra, pin Li-ion
¢6 thé duge ché tao co 16 thoat khi dé tranh pin bi
nd khi ap suét bén trong ting cao.

2.2 Nguyén ly hoat dong

Khi dat mot dién ap mot chiéu vao pin, liic nay
xay ra qua trinh nap. Tai cyc duong xay ra hién
tuong dién phan khién nguyén tir Li bi tach ra tao
thanh ion Li*. Dudi tac dong cta dién truong tao ra
do hiéu dién thé mot chiéu ap lén cyc duong va am
khién cac ion Li+ chuyén dong tir cuc duong sang
cuc am va bi giir lai trong cac mang tinh thé cacbon
tai cwc m (hinh 3).
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Hinh 3. Qua trinh nap pin Li-ion [19]

Trong qué trinh nap, sy di chuyén cta ion Li* tir
cuc duong sang cuc am hinh thanh nén mdt hi¢u
dién thé giira 2 cuc (hinh 4).

o> Load

Separator

Hinh 4. Qua trinh x4 pin Li-ion [19]

Khi ndi tai tiéu thu vao gitra hai cuc sé€ xuét hién
dong dién chay qua tai va cac ion Li* cling thoat ra
khoi cac tinh thé cacbon & cyc 4m va chuyén dong
vé cuc duong. Cac ion Li* bt dau di chuyén tir
cuc duong sang cuc am khi dién ap pin khoang 3V
va rat it di chuyén khi dién ap pin 16n hon 4.2V do
vay céc thiét bi nap pin Lion thuong duy tri dién ap
nap cao nhat1a 4.2 V.

Uu diém ciia pin Li-ion

- Pin Li-ion c6 khéi lugng va kich thudc nho.

- C6 sb chu ky nap-xa 16n, khoang 500-1000
lan.

- Pin ¢6 tudi tho khoang 2-3 nam.

- Day la loai pin ¢c6 mat do nang luong cao
(trén 500Wh/kg), mot s loai pin Li-ion c¢6 thé dat
trén 1800Wh/kg [8].

- Khéng c6 hiéu tmg nhd nén co thé sac bat ky
lac nao ma khong nhét thiét phai doi xa hét dung
luwong méi nap lai.

- Dong x4 16n, c¢6 thé 1én dén 30-35 l1an dung
lugng (C) trong thoi gian ngén.

- Dong nap tirc thoi co thé 16n dén 10C.

Nhuwge diém ciia pin Li-ion

- Pin ¢6 hiéu ung tu x4, khoang 5-10%/théng.

- Khi dién ap pin thdp dudi 3V hodc cao qua
4,2V ¢6 thé 1am hong pin.

- Co6 gia thanh twong dbi cao, khoang 300-
500$/kWh.

- Rat nhay cam va dé hu hong boi nhiét, chi
nén dung pin & nhiét d6 < 60°C.
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2.3 Phuong phdp nap pin Li-ion

Do ban chit héa hoc nén pin Li-ion khong thé
nap theo phuong phap binh thudng nhu accu hay
pin Niken ma c6 chu trinh nap riéng. Chu trinh nap
pin Li-ion gdm 02 giai doan (Hinh 5): Giai doan
nap 6n dong va giai doan nap on ap.

Nap 6n dong: dong dién nap duoc giit khéng ddi
bang C/2 d&én C. Dong dién nap cang 16n, giai doan
nap on dong cang ngan nhung giai doan nap 6n ap
s& cang dai; tuy vay, tong thoi gian nap ca 2 giai
doan thuong khong qua 3h. Pong thoi, dong dién
16n s€ lam tang nhi¢t d§ cua pin. Trong qué trinh
nap can theo ddi nhiét d6 sat sao vi nhiét d6 qua
cao s& co thé 1am cho pin béc chay hodc phat nd.
Thong thuong, nhiét do khong nén vuot qua 45°C
trir mot sd pin Li-ion sir dung cong nghé lithium-
ferro-photphat (LiFePO,) c¢6 thé day nhiét do khi
nap 1én dén 60°C. Trong qua trinh nap 6n dong,
dién ap trén hai dién cuc cla pin tang dan. Khi dién
ap nap bang sic dién dong cua pin lic day, bo nap
két thac qua trinh nap n dong va chuyén sang ché
dd nap 6n ap. Toan bd thoi gian nap 6n dong
thuong kéo dai t6i da khoang 1h (tuy thudc vao
dung luong con lai ban dau cua pin). Két thic qua
trinh nap 6n dong, dung lugng pin di phuc hdi
duoc khoang 70% (hinh 5).
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Hinh 5. Chu trinh nap Pin Li-ion [9]

Trong nhiéu truong hop sac nhanh (quick-
charge) nguoi ta c6 thé sa dung phwong phap
“charge-and-run”. Diéu nay mic du lam giam thoi
gian sac dong thoi 1am cho thiét ké cua bo nap don
gian hon rat nhiéu nhung mit khac s& lam giam
tudi tho pin. D& dam bao tudi tho cua pin theo dung
thong s nha san xuét dua ra, ngudi ta thuong phai
tién hanh ca giai doan nap 6n ap — thuong mat thoi
gian hon rat nhiéu so véi giai doan nap 6n dong.

Nap on ap: trong ché do nap 6n ap, dién ap
nap thudng duogc giit khong dbi bang 4,2V/cell. Do
dung lugng cta pin phuc héi dan, stc dién dong
clia pin ting 1én 1am cho dong dién giam dan. Khi
dong dién giam vé nho hon 3%C, ché do nap 6n ap
két thac. Lic nay, dung lugng pin dat khoang 99%.

Khéc véi pin Nikel hodc accu acid-chi, pin Li-
ion khong cin va ciing khong duge phép duy tri
viéc nap sau khi pin di day vi tinh chit cua
Lithium-ion khong cho phép over-charge; néu vin
c¢b over-charge pin s& sinh nhiét, khi CO, 1am ting
4p suét trong pin va gdy ra nd. Ngoai ra, khong
duoc nap pin Li-ion vuot qua 100% dung lugng.

Thong thuong, pin Li-ion chi nén hoat dong
(sac/xa) O ving dién ap duoc thiét ké (dudi
4,2V/cell). Tuy nhién, trong mot sé truong hop, khi
pin d day ma van tiép tuc nap, dién 4p pin s& dang
1én cao hon 4,3V. Luc nay, pin goi 1a bi over-
charging.

Khi dién ap pin nim ngoai ving lam viéc an toan
(trén 4,2V/cell hoac dudi 2,5V/cell) hoat dong cua
16 trd nén khong 6n dinh. Cac 16p Lithium Metallic
s€ hinh thanh trén cuc duong trong khi cuc am s€ bi
oxi héa manh lam giam tinh 6n dinh va san sinh ra
khi CO; bén trong pin lam &p sudt trén trong pin s&
tang 1én. Thong thudng, dé an toan, bd sac can phai
ngimg sac ngay khi ap suat trong cell dat 200 psi.

Néu bo nap khong c6 chire ning theo ddi va bao
vé 4p sudt 16n, do khi CO, khéng ngimg sinh ra,
ap suét pin sé tiép tuc ting, ddng thoi nhiét d6 pin
cling ting nhanh. Khi 4p suit dat khoang 500 psi,
luc nay nhiét do pin dat khoang 130 d¢ - 150 do,
l6p mang an toan ngan cach cac dién cuc s€ bi
danh thung va pin s& bi ngan mach va bt dau boc
chay tham chi gay n [9].

3 TINH TOAN THU NGHIEM VA CHE TAO MACH
QUAN LY CAC CHE PO HOAT PONG CUA PIN LI-ION

3.1 Tinh toan, lva chon bo nguén pin Li-ion
Trong c4c nghién ctru trudce [5,6,10], xe gdn may
tich hop truyén dong lai duoc dan dong banh trudc
bé’mg dong co dién mot chiéu khong chdi than
BLW-16B cua hang LeafMotor Technology Co.
Ltd, voi cong suat 1000W [11]. Ngudn dién cung
cap cho dong co nay 1a cum accu 48V-30Ah gom
04 accul2V-30Ah [12] dit trong hoc chira d6 cua
xe. P& dam bao hoat dong va tinh ning dong luc
hoc ctia xe khong thap hon thi bo ngudn pin Li-ion
duoc chon phai c6 tinh nang tuong duong hodc cao
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hon.

Can ctr vao uu nhuoc diém cua céc loai pin
Li-ion trén thi truong hién co6 [8], chon bd nguén
pin Li-ion véi cac t& bao (cell) pin 1a loai Sanyo
UR18650F-SCUD-3 [13] cua SCUD (Fujian)
Electronics Co., Ltd (bang 1).

Bang 1. Céac théng sb co ban cua cell Li-ion
UR18650F-SCUD-3 [13]

Théng so Gid tri
Dung lugng 2200mAh
Dién ap tdi thiéu 3V
bién ap binh thudng 3,7V
Pién ap tbi da 4,2V
Dong xa binh thuong 2,5A
Dong xa toi da 5A
bién trd trong <0,1Q
Dong dién nap 1,75A
Thoi gian nap day 3h
Trong lugng 489
Kich thudc @18 x 65 mm

Dé co dugc bo ngudn 48V-30Ah, ta ghép 4 bd
pin ndi tiép v6i nhau véi nhau, mdi by gdom 15 diy
song song, mdi day 3 cell ndi tiép dé tan dung kha
ning can bang dung luong chii dong cho céc cell.

- Pién ap tdi da cua mdi bo 1a: 3 x 4,2 = 12,6V

- Dung luwong cua mdi bo: 15 x 2,2 = 33Ah

- V6i trong luong mdi bo: 48 x 45 = 2160g

- Kich thuéec mdi bd (D x R x C): 95 x 90 x
54mm = 0,948(lit)

- Trong lugng 4 bd pin: 4 x 2160 = 86409

- Kich thudc 4 bg pin: 4 x 0,948 = 3,792(lit)

Ta c6 thong s6 cua bo ngudn sau ghép ndi 1a
50,4V-33Ah dap tmg dugc yéu cau nhung trong
lwong chi <10kg va thé tich chi chiém < 4lit.

3.2 Thiét ké, ché tao mach quan Iy pin Li-ion
Vé6i yéu cau vé qua trinh nap — xa pin Li-ion da
trinh bay & cac phan trude, mdi bd pin Li-ion can
¢b6 mot mach quan 1y cac ché do lam viéc cua pin
(BMS — Batery Management System) vdi cac yéu
cau sau:
- Diéu khién viéc nap pin theo dung chu trinh.
- Bdo vé qué dong, qua ap.

55

- Béo v€ qua nhiét

- Duy tri SOC ¢ mirc >20%

- Can bang dung lugng cac cell [14].

Mach BMS sir dung cho 01 cell Li-ion 4,2V-
2,2Ah sir dung IC TP4056 [15] vdi so do:
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Hinh 6. Mach BMS TP4056

Tuy nhién véi bo pin 12,6V-33Ah gdém 45 cell
ghép ndi v&i nhau thi viéc ché tao va 1§1p dat 45
mach BMS cho mdi cell rat phirc tap, tn rat nhiéu
thoi gian va chi phi dong thoi khong thé can bing
cho céc cell, lam cho dung lugng bd pin giam
nhanh chéng.

Mach BMS dugc thiét ké cho bo nguén 12,6V-
33Ah st dung IC diéu khién nap - xa pin Li-ion
LTC4007 [16] cua hang Linear Technology. V&i so
dd nguyén 1y & hinh 7:
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Hinh 7. Nguyén Iy mach BMS LTC4007

M&bi mach BMS dugc lép dé diéu khién cho mot
b pin Li-ion 12,6V-33Ah véi 03 diy mic ndi tiép,
mdi diy gdm 15cells méc song song. Vé&i dong xa
30A mdi bd pin cho cong suét t6i da 378W, toan bd
ngudn s& cb cong suit 1512W, dap tmg yéu ciu
cung cap ning lugng cho BLDC 1000W.

Sau khi ché tao va lap rap linh kién mach c6 kich
thude 55x22x4mm (chua c6 tan nhiét) (hinh 8).

Ky
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Hinh 8. Mach BMS sau khi lép rap

Mach cé cac tinh nang:

- Piéu khién nap — xa v6i bao vé qua dong &
30A.

- Béo vé qua ap cell 4,25+0,025V.

- Bao vé ngit xa khi dién ap cell <3,25V (xem
muc 3.3).

- B4o vé qua nhiét & 65°C.

- Céu chi ty phyc hoi.

- Dién ap vao dai rong 6-28VDC.

- Sir dung 04 MOSFET IRF9540 [17] cho
dong dién tai 30A (dong tirc thoi dat 65A), thoi
gian tré dong 16ns, thoi gian tré ngit 34ns

- Tu dong can béng cell v&i do chénh 1éch toi
da 0,03V.

4 KET QUA THI NGHIEM

Bo nguén pin Li-ion dugc thtr nghiém tai Phong
thi nghiém do luong dién (Khoa Tiéu chudn — Po
luong — Chét luwong/Truong Pai hoc Tran DPai
nghia). Cac truong hop thir nghiém bao gdom:

Thir nghiém phong xa cell Li-ion don & ché do
1h vé6i dong phong Ip = C=2,2A (hinh 9), két qua
cho thiy khi dién ap cell xudng dén 3,25V thi SOC
con 20% va lac nay dién ap cell giam rit nhanh.
Khi nap lai dung luong ti da ciia cell giam 0,24%
sau moi chu ky phong nap (dung luong cia cell sau
khoang 200 chu ky phong nap véi ché d6 1h con
khoang 52%).
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Hinh 9. Biac tinh phong 1h cua cell Li-ion

O ché @6 phong 5h véi Ip = C/5 = 0,44A, dic
tinh cua cell tt hon khi SOC con 20% thi dién ap
ctia cell khong xudng qua thap, chi 3,56V va sau
mdi chu ky phéng nap, dung luong pin gidam 0,15%
(hinh 10).
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Hinh 10. D3c tinh phong 5h cua cell Li-ion

O ché do phong 10h vé6i Ip = C/10 = 0,22A, khi
SOC = 20% thi dién ap cell con 3,58V va sau mdi
chu ky phong nap, dung lugng pin giam 0,11%
(hinh 11).
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Hinh 11. Pjc tinh phong 10h cua cell Li-ion

- Thir nghi€ém hoat ddng ctia cuia mach BMS cho
bd ngudn bang cach sir dung bo ngudn chuin 5-
30V/30A cung cap cho mach va cac dién trd cong
sudt chudn dé tao tai tiéu thu. Két qua cho thiy
mach bao vé qua dong, qua ap va qua nhiét hoat
dong dung yéu cau.

Véi cac thong sb co ban cua bo ngudn di duoc
tinh toan, thir nghiém va cac thong so chua thir
nghiém duoc noi suy tir ADVISOR, Nguyén Vin
Trang [18] va cac cong su da tién hanh mo phong
hoat dong clia xe gan may tich hop truyén dong lai
bang cong cu MATLAB/Simulink theo cic chu
trinh: Japan 10 - 15 Mode, ECE, INDIA URBAN
va WVUCITY, cac chu trinh nay c6 diéu kién hoat
dong khéa tuong dong vé6i diéu kién hoat dong cia
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xe & Tp.HCM. Két qua cho thdy véi chu trinh
WVUCITY va tai trong xe chi voi mot nguoi 14i,
tiéu hao nhién liéu/100km giam tir 2,693 (lit) xudng
con 2,126 (lit) va tong quing dudng xe c6 thé hoat
dong & ché do lai 1a 64,366km trude khi phai nap
lai ngudn dién.

5 KET LUAN
Nghién ctru da dat duoc cac két qua sau:

e Tinh toan va chon lya mot bo ngudn pin Li-
ion 48V-33Ah phu hop cho xe gin may Honda
Lead 110cc tich hop truyén dong lai dugc két ndi tir
04 b pin 12,6V-33Ah.

e Thiét ké, ché tao va thir nghiém thanh cong
mach BMS cho bd pin Li-ion.

e Vi nhitng két qua tin ciy tir md phong va
thye nghiém, b pin Li-ion can dugc lap dat va thir
nghiém trén thyuc té dé danh gia tong thé tinh ning
va chi phi van hanh cta xe lai sau cai tao.
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Study on the optimal operating characteristics
for lithium-ion batteries used
In hybrid electric motorcycle

Nguyen Van Trang, Pham Tuan Anh, Nguyen Duy Tan

Abstract - This study presents a short
overview about Lithium-lon (Li-ion) batteries
and its applicability on either hybrid-electric
vehicles (HEVS) or motorcycle with the hybrid
transmission in particular. This study deals with
optimal operating characteristics calculation,
comparison, and experiment Li-ion battery for
HEM (Hybrid Electric Motorcycle) application,
which is renovated from Honda Lead 110cc with
the direct-driven front wheel by Brushless DC
Electric Motor, the rear wheel is driven by
internal combustion engine with the original
continuously variable transmission (CVT). Both
of them are able to provide torque
independently or concurrently. The results of
this research can be used to study optimal power
source and the operating cost of the vehicle after
renovation.

Index Terms - Lithium-ion battery, Hybrid
Electric Motorcycle, Electric Vehicle



