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THIET KE, LAP DAT VA DANH GIA HIEU QUA KINH TE - KY THUAT
VIEC CHUYEN POI XE MAY CHAY XANG SANG XE HYBRID
VU’A XANG VA BIEN

DESIGN, INSTALLATION AND EVALUATION OF ECONOMIC AND TECHNICAL
EFFECTIVENESS OF HYBRID MOTORBIKES USING BOTH GASOLINE AND
ELECTRIC
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TOM TAT

Trong nhitng nam gan dady, toc dé tang trudng nhanh cvia nén kinh té Viét Nam da kéo theo nhiéu
danh huong xdu dén méi trwong ma trong do ¢6 tic dong ding ké tir lwong xe may dong ddo dang leu
théng trén dwong. Nghién ciru nay trinh bay cdc két qua dat dwoc khi ldp thém hé pin — b diéu khién —
déng co dién doc ldp 1én xe may xang truyén thong. Thir nghiém trong 5 thdng lién tuc trén xe Honda
AirBlade 125cc cho thdy xe “hybrid” kiéu méi ¢é nhiéu tinh vu viét hon vé mdt ky thuat nhu: linh hoat
chuyén doi giita hai ché dg chay xang hodc dién, ting tuéi tho xe do giam thoi gian hoat dng ciia bé
truyén déng xang, xe chay ém di gan nhuw khong cé tiéng dong, tang quang dwong di chuyén khi két hop
cd hai ché dj chay xdng va dién. Ngodi ra, véi thoi gian hoan von chi hon 2 nam, viéc chuyén doi sang
kiéu xe mdy “hybrid” nay givip tiét kiém ding ké chi phi cho nguoi sir dung, dong thoi givip giam phdt
thai khoi, bui, khi nha kinh... va nang cao suc khoe nguoi dan.

Tir khoa: Xe AirBlade; Hybrid; Péng co dién; Gidm phat thdi khi nha kinh,; Hiéu quda kinh té -
ky thuat.

ABSTRACT

In recent years, the rapid growth of the Vietnamese economy has brought about numerous adverse
environmental impacts, notably influenced by the extensive circulation of motorbikes on roadways. This
study presents findings on the integration of an independent battery-controller-electric motor system into
a conventional gasoline motorbike. Testing over five consecutive months on a Honda AirBlade 125cc
demonstrated that this new “hybrid” motorbike offers multiple technical advantages, including seamless
transitions between gasoline and electric operation modes, enhanced vehicle lifespan through reduced usage
of the gasoline transmission system, smooth and quiet operation, and extended travel range by combining
both modes. Furthermore, with a payback period of slightly over two years, adopting this “hybrid” model
provides substantial cost savings for users while contributing to reductions in emissions of smoke, dust, and
greenhouse gases, ultimately promoting public health improvements.

Keywords: AirBlade; Hybrid; Electric motor, Greenhouse gas emission reduction, Economic
and technical efficiency.
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1. TONG QUAN

Viét Nam 1a mot trong nhimng qudc gia
c6 mat do xe may luu thong cao hang dau trén
thé gidi. Trong nam 2022, sé lugng xe may
dang luu thong tai Viét Nam udc tinh khoang
47 triéu chiéc [1], trong khi dan s6 Viét Nam tai
thoi diém thang 4 nam 2022 14 99.2 triéu nguoi.
Khoi byi thai ra tir qué trinh dét chay nhién liéu
trong dong co, bao gém cac hat bui PM2.5 va
PM10, cac chat khi nhu CO, HC, NO,, SO,,.
la nhirng tac nhan chinh gay ra nhiéu van de vé
6 nhiém moi truong, bién d6i khi hau va anh
hudng xau dén stc khoe cua con ngudi [2-4].
Bén canh do, gia xang dau ting cao cing voi sy
can kiét dan cta céc ngué)n nhién liéu hoa thach
ciing 1a nhimng yéu t6 quan trong di tao nén sy
thay d6i vé nhan thirc va chinh sach cta nhiéu
qudc gia trén thé gisi, din dén xu hudng phat
trién nhanh chéng nganh cong nghiép san xuét
xe dién trong nhitng nim gan day.

Theo s liu tir trang web danh gia vé xe
may hang dau trén thé gidi “Motorcyclesdata.
com”, toc d0 ting truong doanh sb xe may dién
tai Viét Nam nam 2021 la 10%, tang manh so
v6oi muc tang 2.9% vao nam 2018. Thi truong
xe may dién cua Viét Nam hién kha so61 dong
v6i sy tham gia cua rit nhiéu thuong hiéu ni
tiéng trong va ngoai nude nhu: VinFast, Yadea,
Pega, Dibao, Anbico..., voi su gia tang dang
ké doanh sb ban tir 163,428 xe (nim 2019) dén
gan 237,000 xe (ndm 2020) [5]. Pic biét, trong
2 nam trd lai day, trong khi sé luong xe may
ban ra tai Vi€t Nam bi suy giam, lugng xe may
dién ban ra lai gia tang voi tdc do rat nhanh,
dién hinh nhu riéng VinFast d3 ban ra tong
cong 72.469 xe may dién, taing 21% so voi ndm
2022 va chiém gan 3% tong doanh sb xe may
cd nam tai Vi¢t Nam [6]. Tuy vay, néu so voi
luong xe may chay xang hién dang luu thong
trén thi trudng, ti 16 xe may dién van con chiém
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thi phan kha khiém ton. Do d6, y tuéng phat
trién dong xe may “hybrid” vira chay xing vira
chay dién 1a hudng di da va dang dugc nhicu
nha nghién ciru ciing nhu cic hing san xuat xe
may ddy manh gan day [7-13]. Pién hinh vao
nim 2018, hai ong 16n trong nganh ché tao xe
may 1a Honda va Yamaha d lan luot tung ra
thi truong hai dong xe may lai 1a Honda PCX
hybrid va Yamaha Grande hybrid. Cac mau xe
hybrld nay van t1ep tuc duoc Honda va Yamaha
cai tién va nang cdp v6i nhitng phién ban méi
nhat cho nam 2023 va 2024. Tuy nhién, cong
nghé hybrid trén hai dong xe nay vé ban chat
khong tham gia vao qua trinh van hanh ma chi
¢6 vai tro hd trg dong co dét trong, giup ting
moment khoi dong, giam do tré khi ngit dong
co va giam thiéu luc kéo khi xe xudng déc.
Chinh vi thé, cac dong xe hybrid trén van can
tiéu hao lién tuc nhién liéu d6t khi van hanh,
con dién nang tur pin chi c6 tac dung phu tro
thém cho xe & mdt sb thoi diém nhat dinh. SO
liéu cho thidy mirc tiéu hao nhién liéu cta hai
dong xe “hybrid” trén chi giam khoang 2% so
v6i dong co xdng thuong [13].

Céac nghién ctru trong va ngoai nudc
gan day vé xe may hybrid chu yéu tap trung vao
viéc tinh toan, mo phong 1y thuyét cac phuong
an hybrid gitra dong co xang va dong co dién
(ndi tiép, song song hay phirc hop) nham tdi wu
hoéa viéc tiét kiém nhién liéu va két hop phat
dién dé sac vao b trir dién khi phanh, ham xe
[7-8, 12-13]. Mot s6 nghién ciru cling da ché
tao thur nghiém xe may hybrid, tuy nhién lai can
thiép qua nhiéu vao két cau xe hodc két hop
diéu khién dong thoi dong co xing va dong co
dién [9, 11], hodc dung thém ngué)n nhién liéu
khac nhu LPG [9]. V&i muc tiéu nhim don gian
hoa qua trinh chuyén doi tir xe may chay xing
sang xe hybrid két hop vira xang vira dién, bai
bao trinh bay qua trinh tinh toan chon lya cac
phu ting hién dang c6 san trén thi truong dé
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c6 thé d& dang lap dat nhanh chong 1én xe may
truyén thong ma khong thay doi hinh déng, két
ciu xe. Xe hybrid sau khi chuyén doi s& co thé
chay hai ché d6 doc 1ap hodc bang dién hoic
bang xdng, tir 46 gitip cho qua trinh diéu khién
xe rat tién loi, d& dang. Qua trinh thir nghiém
tryc tiép trén xe trén nhiéu loai duong va ché do
van hanh xe khac nhau (trong thanh phé véi tc
d6 thap, mat do xe dong va trén xa 10 véi toc do
cao, mat do xe thap) ciing duoc thuc hién trong
thoi gian dai dé tir d6 danh gia duoc hiéu qua
kinh té - k¥ thuat cua kiéu xe hybrid trén.

2. QUA TRINH THIET KE VA LAP PAT
PONG CO PIEN LEN XE AIRBLADE

Trong nghién ciru nay, xe may xang
hiéu Honda AirBlade phién ban nam 2017, mot
trong nhitng mau xe rat thong dung da duoc
lwa chon lam d6i twong chuyén ddi sang dang
“hybrid” dé thir nghiém va danh gia.

bong co dién dugc dat tai banh trude
clia xe voi cong sudt can thoa man diéu kién 1a
luc kéq sinh Ta tai banh xe chu dong F, phai lon
hodc bang tong céac luc can theo phuong trinh
sau:

F >F +F +F +F, (1)

Trong do:

-F (N): Luc c%n lér};

-F, (N): Luc ca}n gi10; .

- F, (N): Luc cén leor doE:;

- F, (N): Luc can quén tinh.

Vi yéu cau ky thuat ctia xe may o ché
do chay dién: van tde khong vuot qua 50 km/h
va do doc khong 16n hon 15%, dong thoi tham
khao céc thong s6 dong co xe may dién trén thi
truong, dong co dién lya chon cho xe AirBlade
c6 thong sb nhu sau:

Bdng 1. Théng s6 dong co dién ldp trén banh
truoc xe AirBlade

Ngudn dién 60 — 72V DC
Cong suat 1500 W
Kich thudc 14 inch
Co truc 16.5 mm — 20 mm
Téc do toi da 50 — 60 km/h

Hinh anh dong co dién trudc va sau khi
lap thyc t€ tai banh trudc xe AirBlade dugc thé
hién trén Hinh 1.

Hinh 1. Hinh anh déng co dién gdn trén banh
truoc xe Honda AirBlade

Ngoai ra, dé diéu khién hoat dong cua
dong co dién, cac thiét bi, phu tung sau can
dugc lya chon v&i cong suat va cac thong sb
van hanh phu hop nhu Bang sau.
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Bdng 2. Danh muc cdc thiét bi, phu tiing can thiét cho viéc cap nguon va diéu khién déng co dién

STT Tén thiét bi, phu ting Théng sb Hinh dnh

L, G .
1 B9 didu téc IC 1500 W \?ﬁ;& _. ? _

) B? doi nguon 60V thar{h IZY 60V — 12V
cap cho ac-quy chay den, coi

Pin Li-Ion va mach diéu

3 khién véi tinh toan dé di 60V —20Ah
duoc quang duong 40 km
4 B6 bao dung lugng pin

Tu ngit khi qua dong, bao vé

5 Aptomat cho dong co va mach dién

6 Cong ndi day 6 chan

Lap & tay ndm bén trai dé
7 Tay ga dang bam khong anh hudng dén tay ga
bén phai ctia xe xang
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Pé tang tinh thAm my, hé pin va cac
mach dicu khién dugc bo tri trong cop xe nhu
Hinh 2.

Hinh 2. Bé tri mach diéu khién va bé pin
60V-20A4h trong cop xe AirBlade.

it TSy - R x : o -““
Hinh 3. Xe AirBlade “hybrid” sau khi

chinh

da ldp hoan

3. KET QUA VAN HANH THUC TE XE
“HYBRID” VA DANH GIA TINH KY
THUAT

Sau khi lép dat hoan chinh, xe AirBlade
kiéu hybrid (doc 1ap gitra xang va dién) da dugc
dua vao str dung thuc té. Sau 5 thang hoat dong
lién tuc, Kkét qua cho théy xe hoat dong on dinh
& ca hai ché d6 chay xang nhu binh thudng hoic
chay dién khi chuyén sang ché do dung bo pin —
mach diéu khién — dong co dién. Mot sb thong
s6 van hanh thuc té duoc ghi nhén nhu sau:

- Téc d6 toi da: 60km/h (khi chi c6 1
nguoi trén xe) va 50 km/h (khi c6 2 nguoi trén
xe);

- Quang duong trung binh tuong Ung
v6i 1 1an sac day pin (60V - 20 Ah): 35 km (V&i
téc do di trong thanh phd, thay do6i trung binh
tur 20 - 40 km/h, xe chd 2 nguoi voi can nang
tong khoang 110kg. Riéng xe AirBlade ning
tam 100 kg nén tong khoi luong ca xe cing 2
nguoi trong thir nghiém la 210 kg).

Nhu vay, xe hybrid theo thiét ké trén
hoan toan c6 thé dap tng tot nhu cau di lai binh
thudng ciia nguoi dan trong cac thanh phd 16n.
Thiét ké bo pin lap roi trong cbp xe cling gitp
cho ngudi sir dung dé dang thdo pin mang 1én
nha sac, thuan 1gi hon rat nhiéu cac xe dap dién
hay xe may dién ban trén thi truong hau hét can
phai dua xe vao sat diém sac. Ngoai ra, trong
qué trinh van hanh, nguoi 1ai xe hoan toan co
thé nhanh chéng chuyén tir ché do chay xing
sang chay dién hay nguoc lai khi can thay d6i
toc do va cong suat (nhu di dudng trudng toc
d6 nhanh c6 thé chay xang, di trong thanh ph
tbc do cham sé& chay dién). So sanh voi xe may
chi chay xang, viéc chuyén doi sang “hybrid”
d3 mang lai nhiéu vu diém nhu tong hop trong
Bang 3.
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Bang 3. So sanh cac tiéu chi ky thudt gitta xe may xang va xe mdy chay “hybrid” xang hodc dién

Tiéu chi ky thuit Xe may chay xang Xe may chay xang/dién

Hau nhu khong gay ra tiéng dong khi chay

b6 on Rat on A
dién

- C6 thé linh hoat dung xing hodc ding dién

Chi c6 thé dung nhién lidu 1a . TG
& i tuy theo yéu cau va hoan canh

xang nén khi hét xang hoac ncu

Tinh linh hoat hé théne truvén done cia xe true |~ Néu hét xang hodc gap truc trdc bén bd
tr:éc o sgé kh}(]”)ng d‘i cghuyén du(;c truyén dong cua xe, chi viéc chuyén sang
' i chay dién va nguoc lai
e - - Tang 1én do c¢6 thém ngudn pin du trit, véi
Quang duong di T‘Ol da theo lu’qng xang t1:u: tror'lAg hé pin 60V — 20Ah dang lip sé& gitp xe
h binh, nhu xe AirBlade thir nghiém A : : .
chuyén 1a khjoén 160 km * | hybrid di chuyén duoc tong 195 km khi
£ vua dung xang va dién
Chi phi dau tu thém Khéng can dau tu thém Tbn thém chi phi dau tu ban dau
Tén tién xing - Chi tbn tién sac pin khi van hanh & ché do
T A . . . chay dién
Chi phi van hanh va &iggiyuen thay nhét, bao trl Xe| " pang tén tién thay nhét, chi phi bio tri
: iy : it hon
bao tri, stra chira - Ton phi stra chira, thay thé phu . C N £ .
ting Vl; i gid tri Ion sauyvéli r?érn - Giam chi phi sua chira, thay thé phu ting
van hanh xe

- Tén chi phi thay pin sau 2-3 nam chay dién

- Gay ra 6 nhiém moi truong:
khoéi, bui, 1am noéng bau khi quyén
Anh huéng méi truong | do sinh ra nhiéu khi nha kinh

va sirc khoe con ngudi | - Anh hudng x4u dén strc khoe con

- Than thién véi méi truong, phat thai bang
0 do khong sinh ra bat ky khi nha kinh nao
& ché do chay dién, khong sinh ra khoi, bui
- Hoat dong ém ai nén tao cam giac thoai

nguoL. mai cho ngudi ngdi trén xe.
4. PANH GIA HIEU QUA KINH TE — MOI - Quing duong di chuyén trung binh
TRUONG CUA XE “HYBRID” m&i ngay: 30 km;

B¢ phan tich ky hon vé hi¢u qua kinh ¢
khi l4p thém dong co dién, pm va bo diéu khién
1én xe may, cac chi phi mua sam thiét bi va cong nam: 300 ngay;
lap dat duoc xem xét cu thé va két hop véi chi
phi tiét kiém do chuyén tir xang sang dién, tir 46
xac dinh thoi gian hoan von ciing nhu hiéu qua
dau tu. Bang 4 bén dudi trinh bay chi tiét cc chi
phi li€n quan trong thoi gian vong doi hoat dong - Chi phi b6 pin 60V — 20Ah: 4,000,000
5 nam dién hinh ctia xe may véi gia thiét: VND. &

- S6 ngay sir dung xe trung binh hang

- Thoi gian thay pin: 2.5 nam/lan;
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Bdng 4. Phan tich bai todn kinh té khi chuyén doi tir xe AirBlade xdang sang xe hybrid

. Xe AirBlade xing Xe AirBlade khi chay dién
STT Chi phi (Pon vi VND) (Pon vi VND)
Dau tu ban diu (Chi phi dong co, pin,
! b didu khién, cong 14p dt) 10,000,000
56,000 7,000
2 Chi phi xdng/dién cho 100 km (90,000 VND do day binh | (Vi gia thiet 2000 VND/
xang di dugc 160 km) kWh, pin 60V — 20Ah)
3 Chi phi xang/dién cho 1 nam 5,040,000 630,000
Chi phi thay nhét hang nam (trung
3 | binh 2 thang 1 14n, 1 1an thay 140,000 840,000
VND)
4 Chi phi bao tri, stta chita hang nam 1,000,000 100,000
5 Chi phi thay pin vtlnh quy d6i hang 1,600,000
nam
TONG CHI PHf VAN HANH
HANG NAM 6,880,000 2,330,000

Nhu véy, c6 thé thidy nhd chuyén sang
chay béng dién, xe may hybrid da tiét kiém duogc
s6 tién hang nam 1a: 6,880,000 — 2,330,000 =
4,550,000 VNB/nam. Véi chi phi dau tu ban
dau 10,000,000 VND, chi hon 2 nim dau tu,
ngudi chii xe di c6 thé thu hoi lai von va néu
xét vong doi 5 nam str dung xe, téng sb tién co
thé tiét kiém duogc trong truong hop xe hoan
toan van hanh bfmg dién la:

5x%4,550,000—-10,000,000 = 12,750,000 (VND)

Bén canh do, viéc van hanh xe may
hybrid & ché d6 dién hoan toan ciing gitip giam
thiéu dang ké cac tac dong x4u dén moi truong
va strc khoe con ngudi. Theo [14], hé sb phat
thai trung binh clia xe may tai thanh phé 16n
cua Viét Nam nhu sau: PM 14 0.094 g/km, SOx
la 0.006 g/km, CO la 12.630 g/km va NOx la
0.31 g/km. Vi gia dinh:

- Lugng xe may hién nay cia Viét Nam
dang 1a 47 tri¢u chiéc [1];

- Quéang duodng trung binh mdi xe di
chuyén trong ndm la 3000 km.

Suy ra, tong lugng phat thai hang nim
do xe may tai Viét Nam dang khoang: 13,254
tin PM, 846 tin SOx, 1,780,830 tin CO va
43,710 tan NOx. Chi cdn mot phan trong tong
s6 xe may dang luu thong trén toan qudc chuyén
d6i sang hybrid, Viét Nam sé& cét giam dang ké
lugng phat thai khi nha kinh cling nhu khoi bui
sinh ra trén duong, tr do cai thién chét lugong
moi trudng, nang cao stc khde cho nguoi dan.

5. KET LUAN

Bai bao trinh bay cac két qua dat duoc
khi ldp thém dong co dién DC 60V-1500W vao
banh trudc xe Honda AirBlade 125cc. Viée
thiét ké roi hé truyén dong dién véi hé truyén
dong xing dang c6 san trén xe di gitp ting tinh
linh hoat trong van hanh: ngudi st dung hoan
toan co thé d& dang chuyén ddi ngay 1ap tirc ché
d6 dang chay bang dong co xing sang dong co
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dién (va nguoc lai) ma khong anh huéng gi dén
ché d6 van hanh cta xe. Viéc cai tién xe xang
thanh xe may kiéu "hybrid" nay dé dang duoc
thuc hién, khong mat nhiéu thoi gian véi chi
phi dau tu hop 1y. Qué trinh thtr nghiém 5 thang
lién tyc cho thiy xe may “hybrid” c6 nhiéu wu
diém hon xe xing thuan tiy, gitp tiét kiém chi
phi cho nguoi st dung, dong thoi giam dang ké
lugng phat thai khoi, bui, khi nha kinh,... cai
thién chat luong mai trudng séng va ning cao
suc khde nguoi dan.
Loi cam on:

Téc gia tran trong cam on su hd trg vé
thoi gian va co so vat chét tir Truong Pai hoc

Bach Khoa, Pai hoc Quéc Gia Thanh phé Hb Chi
Minh (HCMUT-VNU) cho nghién clru nay. **
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