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TOM TAT
Xe dién & thoi diém hién nay dang dirng & vi tri thir nhdt trong danh sach cac phiwong
tién xanh, bao vé méi trwong. Tuy nhién, xe dién van con mét sé han ché nhw quing dwong
xe di dwoc con thap, thoi gian sac con kéo dai tir 3 dén 4h, nén chiea dwoc nguoi sir dung
liwa chon nhiéu. Tir thuc té trén viéc cdi tién, dp dung cong nghé moi vao xe dién la mot
buoc di quan trong trong viéc thuc day sw phat trién ciia nén cong nghzep xe dién. Giai
phap t&c gia dwa ra la san pham Xe mdy dién “Future Energy” sir dung ndng leong dién tir
nguén pin dé cung cdp cho dong co dién kéo xe chay. Nguon pin sé dwoc sac tir 2 dang
nang luwong la quang dién va dynamo phat dién. Khi van hanh ¢ ché dé dynamo, nguoi dung
chi phdi dap d@é quay dynamo phat dién chir khong phai dap dé kéo xe chay, do vay ton rat it
nang lwong khac hoan toan so véi cac san phdm truéc gio (vira dap dé kéo xe chay vira
quay dynamo phat dién). Bén canh do cong ngh¢ nap va xa voi 2 cell pin lithium- -ion sé giup
xe tang quéng dwong di lén gap 2 lan givip kiém sodt va bdo vé pin, tang tuéi tho ciia pin
hon so véi cdc xe dién ciing cong sudt. Qua nhitng gi da dat dwoc c6 thé thdy viéc ché tao
Xe mady dién “Future Energy” la mét viéc lam can thiét, cé y nghia Iém doi véi Viét Nam va
la mot loai xe siéu sach.

Tir khoa: Xe may dién sach; Future Energy; hai dang nang lwong sach; nang lwong mat troi;
nang lwong cam wng dién

ABSTRACT

Electric cars are at the top of the list of green vehicles, protecting the environment.
However, electric cars still have some limitations such as the distance traveled is still low,
the charging time is also from 3 to 4 hours, so not much user choice. From the practical
point of view, the introduction of new technology into electric vehicles is an important step
in promoting the development of the electric vehicle industry. The solution is "Future
Energy", which uses electric power from a battery to power a scooter. The battery will be
charged from two types of energy, photovoltaic and dynamo. When operating in dynamo
mode, the user only has to pedal to rotate the generator dynamo rather than pedal to pull
the car, so it consumes very little energy completely compared to the previous product (just
pedal to pull the car running dynamo spinning power). In addition to the two-cell lithium-
ion battery charging and discharging technology, the car will double the distance of the
road, helping to control and protect the battery, increasing battery life compared to electric
vehicles of the same capacity. Through what has been achieved, it can be seen that the
manufacture of "Future Energy" electric motorcycles is a necessity, meaningful to Vietnam
and a super clean car.

Keywords: Clean electric motorcycles; Future Energy; two types of clean energy; Solar;
electric sensing power.
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1. GIOI THIEU

Lugong xe may & nudc ta trong nhirng
nim gan day ting nhanh chéng, vuot xa véi
du bdo cta cic co quan quan ly nha nudc,
hién tai va trong tuong lai rat dai xe dién,
mot lya chon hi¢u qua nhét dé dam bao giam
b6t tinh trang 6 nhidém ngudn khong khi nhu
hién nay. Nhung xe dién d6i véi nguoi sir
dung con kha xa la va nguoi diung e ngai vé
tinh co dong cua né... dé ning cao hiéu qua
cua xe dién va tao mbi lién két véi moi nguoi
viéc ché tao va su dung xe dién da va dang
dugc rat nhiéu doanh nghiép, cac truong dai
hoc day manh nghién ctru vi du nhu: Chiéc
Xe nang lugng mat troi cua 2 sinh vién
Nguyén Nhu Ni va Cao Trong Nghia, khoa
Co Khi Ché Tao May, truong Pai hoc Su
Pham K§ Thuat TP HCM [1] ché tao, xe ¢6
thé di chuyén duoc 30km va thoi gian sac
day ac quy 1a 6 tiéng, téc do ti da di duoc 1a
20km/h. Va ciing 1a mot chiéc xe dién chay
bang nang lwong mit troi cua khoa K¥ thuat
giao thong va Khoa Dién - Di¢n Tu truong
Dai hoc Bich Khoa TP HCM ché tao c6 thé
di chuyén dugc quing dudong 25km va tdc do
t6i da 1a 25km/h [2]. Nam 2008 6ng Tran
Vin Tam séng tai huyén Ci chi — Thanh phd
Hob Chi Minh da ty nghién ctru va ché tao xe
dién 3 banh co stc chta 2 nguoi, toc do
35km/h sir dung dong co dién mot chiéu 48V
— 800W, 4 ic quy kho 12V - 50AH chay
dugc 40km trén 1 1an sac [3]... va con rat
nhiéu nhiing sang ché khac véi két qua tuong
tu. Nhung theo phan tich va nghién cuu tac
gia nhan thiy rang cic phuong tién trén vé
quing dudng di dugc con kha ngin chi roi
vao khoang 25 — 30 km, thoi gian sac lau
(méat khoang 6h sac dé day acquy) vi thé
nhitng phuong tién trén nham vao muc dich
van chuyén hang hoa trong khu céng nghiép
va chd khach tham quan trong cac khu du
lich, hoat dong san gon. Tur nhiing thuc té do
viéc tao ra nhiing chiéc xe chuyén dung
nham muc dich di chuyén thuan tién, tinh
linh hoat cao, quing duong di chuyén dai va
thoi gian sac nhanh. Tt d6 giai phap tac gia
dua ra la Xe may dién “Future Energy” mot
chiéc xe dién chuyén dung sir dung hai dang

nang lugng sach la nang lugng mat troi va
ning luong dién cam tmg dé cung cép toan
bd ndng luong trong qué trinh van hanh cua
xe, chinh vi hai dang nang lugng nay c6 tinh
co dong cao dugc tich hgp trén xe nén nguoi
sir dung c6 thé vira di chuyén vira sac dién
cho xe. Khi van hanh & ché d¢ sac dién
dynamo, nguoi ding chi phai dap dé quay
dynamo phat dién chi khong phai dap dé kéo
xe chay, do vay tén rat it nang lugng khac
hoan toan so voi cac san pham trudc gio (vira
dap dé kéo xe chay vira quay dynamo phat
dién). Bén canh do6 véi cong nghé nap va xa
sir dung 2 cell pin lithium — jon dé thay thé
cho 4c quy chi truyén théng gitp ting kha
ndng luu trir ndng lugng hiéu qua. Va tang
quing dudng cia xe di dugc 1én dén 90km
trén mot 1an sac. Qua phan tich trén, rd rang
viéc nghién ctu ché tao xe may dién “Future
Energy” la mot viéc 1am can thiét va co y
nghia 16n dbi véi Viét Nam. Boi vi day 1a
mot loai phuong tién giao théng c& nhan mai,
phu hop véi diéu kién su dung tai Viét Nam,
gia thanh ré va khoéng gay 6 nhiém moi
truong. Ngoai ra, khi dé tai nay nghién ciu
tinh toan thanh céng né con gép phan tao
dong lyc thuc day phét trién nén cong nghiép
xe dién nudce ta. Chinh vi thé ma dé tai xe
méay dién “Future Energy” 1a d& tai rit can
thiét va co ¥ nghia khoa hoc ky thuat dbi voi
Viét Nam.

2. THIET KE XE MAY BPIEN
“FUTURE ENERGY”

2.1. Thiét ké xe may dién “Future Energy”

Céc yéu cau khi thiét ké xe may dién
“Future Energy”.

Xe duoc thiét ké mot chd ngdi dung dé
di chuyén mot nguoi.

Van téc cuc dai thiét ké cta xe: Vimax =
25km/h.

Xe chay trong diéu kién duong trong d6
thi, ddm bdo cac yéu cau co ban cua xe dién,
kha ning tang toc, giam toc dimg, khoi dong
dé dang, do on dinh cao, ngoai ra con dam
bao dugc an toan giao théng va mirc tiét
kiém ning luong thap.
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Bing 1. Thong s6 ky thudt ciia xe

TT Théng s6 Pon vi Gia tri
1 Loai p P uong . CtP Xe may dién
tién ngo1
Kich thudc mm | 1800x1620x600
Chiéu dai cosd | mm 1700

Budc dau la thiét ké khung swdon phu
hop dé lap hai hé théng phat dién vao xe,
nguyén vat liéu dé 1am khung sudn xe tir sit,
khung sudn chinh lam tir st hop (6 — 3 cm),
day 3mm. Khung mai che 1am tir sat vudng
khong gi (2.5-2.5cm), day 3mm. Khung suon
xe ¢ trong luong 34kg (bao gém ca 2 banh
xe va dong co). Khung suon c¢é chiéu dai
180cm, chiéu cao tinh tr mat dat 160cm.
Banh xe dugc su dung la dong co xe dap
dién Asama (loai 16n nguyén thuy).

Budc hai tinh toan cong suat dong co,
chon dong co dién: Xe may dién “Future
dugc tinh toan thiét ké co tong khéi luong la
100kg (di chuyen 1 ngudi) chay véi van toc
25km/h. Pé chon dong co cho xe phai dwa
trén phuong trinh can bang luc [4]. Cong sut
can thiét cua dong co dung dé tao ra luc kéo
(ki hiéu FM). Luc can lan ciia mat duong
(FL), lyc can Ién ddc (FD), luc can gio (FG)
va lyc quan tinh khi tang toc (FQ). Phuong
trinh can bang lyc dugc viét nhu sau:

FM = FL+FG+FQ+FD (1). Trong d6 luc
can lan FL =f.G (2) voi f 1a hé s6 can lian
(trén duong nhya £=0,20), G 1a tai trong cua
xe 1a 1000N, khi d6 FL=1000 x 0,20=20(N).

Luc FD=G.sina (3) v6i sina 1a do doc
cua mat duong, do doc 10% (sina = 0,1), khi
d6 FD = 1000x0,1 = 100(N).

Luc can gio 1a FG = k.s.v2 (4) trong do:
k 1a hé sb can khong khi, s 1a dién tich can
chinh dién, v 1a van tdc, ddi v&i “Future
Energy” chon k = 0,4(N.s’/m?), s = 0,6 (m?),
v =25(km/h) => 6,95(m/s), khi d6 FG = 0,4 x
0,6 x 6,95 x 6,95 =11,6 (N).

Luc FQ= M.a (5) trong do: M la khéi
luon% toan bo, a la gia téc cua xe (chon a =
1m/s?), khi @6 FQ =100 x 1= 100 (N).

Thay r0 FM la truong hop cuc doan ctua
cong suat, trong thuc té 4 lyc can nay khong

xdy ra cung lac. Vi du, khi xe 1én dbe chay
déu voi van tde nhod co thé bo qua lyc can
quan tinh va lyc can gi6 hodc khi xe dang
chay ¢ toc do t6i da thi xem nhu khong ton
tai luc can 1én doc va luc can quén tinh. Nhu
vay luc can thiét cua dong co ¢ hai trudong
hop nay la:

FM =FL + FD =120 (N) va FM = FL +
FG = 31,6 (N) ca hai truong nay déu nhé hon
truong hop tong quat la; FM =
FL+FG+FD+FQ = 251,6 (N), va phu hop véi
ché do thuc té cua xe. Truong hop xe chay ¢
toc do toi da dugc xem 1a st dung hét cong
sudt ctia dong co, truong hop xe leo ddc tuy
luc can c6 16n hon nhung néu xe chay véi
van toc thip thi cong sudt phu tai ciing nho
hon trudng hop chay ¢ toe do t6i da. Vay co
thé chon xe dang chay ¢ van tde toi da dé xac
dinh can bang cong suit dong co. Ta cd cong
sudt can xe lic nay 1a P = 34 (N) va van tdc
1a 6,95(m/s). P 1a cong can cua xe, va cong
suat can thiét cua dong co dé can bang voi
cong can cua xe trong truong hop nay la. P.v
= 34 x 6.95 = 236 (W) tir d6 tac gia quyét
dinh str dung loai dong co 3 pha vdi cong
suat 250W — 36VDC.

Hinh 1. Thiét ké khung swon xe

Budc ba: gia cong khung suon, thiét ké vi
tri thudn loi cho cac chi tiét, lap Dynamo vao
khung suon dudi cia xe. Co cdu truyén dong
ctua xe la nhong, xich vé1 2 banh rang 16n 32
rang, va 2 rang nho 12 rang. Vi muc dich &
cung 1 vong dap nhung thong qua céc banh
rang vong tua ctia Dynamo sé tang 1én 3 l1an.

Budc ba. Lap pin ning lugng mit trdi
mai che cua xe. Khung c6 kich thude
700x400x30 mm c6 thé che mat vira vin cho
nguoi 1ai. Pin co thé nhan va chuyén hoa toan
bd ning thanh ning luong vi nim & vi tri
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thuan loi nhét. 2 tim pin ning luong mat troi
Mono cho cong suat 100W.

;|

Hinh 2. Hai tdm pin nang lwong mdt troi
dwoc lap trén Future Energy.

2.2. Ap dung niing hrong mit troi cho xe
may dién “Future Energy”

Té bao quang dién (pin ning lugng mait
tro1) ngay nay da khong con gi xa la voi
nhing chiéc xe dién doi méi, dugc tich hop
vao xe dé cung cap ning luong cho xe khi
van hanh.

Do Xe may di¢n “Future Energy” dugc
thiét ké 1a mot phuong tién di chuyén chuyén
dung v6i 2 banh, nén viéc chon pin nang
luong mat troi cling phai phu hop véi tiéu chi
thuan tién, viéc thiét ké may che phia trén
nham dé gan 2 tdm pin ning luong mat troi.
Loai Pin dugc su dung trén xe la
Monocrystaline 50W cia hang Shenzhen
Sungold Co.,It véi thong sé k¥ thuat nhu sau:

Bing 2. Théng sé tam pin Monocrystaline

Stt | Thongsé ky | Pon Gia tri
thuat vi

1 Cong suat w 50

2 Kich thudce mm | 700x400x30
3 | Khbilugng kg 73

4 | Pienaptdiuvu | V 28,5

5 | Dong tdi uu A 5,49

6 Hiéu suat % 18,41

Tinh toan thoi gian nap cia pin ning
lwong mit troi: véi 2 tAm pin ning lvong mat
troi cho ra cong suat 100W (ampe 5.5 voi
diéu kién thoi tiét dat chuan) thoi gian dé sac
day cho 1 cell pin vao khoang hon 5h.

2.3. Ap dung ning lwong dién cam ing
vao xe may dién “Future Energy”

Dong dién cam tGng (dynamo) co thé
nhan thay ring xe may dién “Future Enegy”
1a chiéc xe may dién dau tién sir dung dong
dién cam ung dé tao dong dién truc tiép cho
xe di chuyén va nap dién cho xe. Chon
dynamo cho xe: Trén Future Energy dugc
trang bi dynamo phat dién 24V véi cong suat
500W. V&i cong suat 1am viéc on dinh ngudi
su dung khi mudn sac dién cho xe can dap
ban dap véi tan suat 40 — 45 vong/phut thi
dién ap ra vao khoang 30V. Viéc van hanh va
lam viéc cuia Dynamo dugc mot dong ho hién
thi va cap nhat truc tiép cho nguoi st dung
phuong tién biét. Va khi sac v6i co ciu nay
nguoi ding mét khoang thoi gian 2 gio 15
phat dé sac day 1 cell pin. Piém méi &
Future Energy la khi ngu¢i dung dap ban dap
cia xe s& thdy rat nhe vi hé thong truyén
dong dap cua xe chi tic dong vao Dynamo dé
tao ra dong dién sac vao Pin, va tach bi¢t ra
khéi phan moto cia xe. Vi thé khi nguoi st
dung dap xe banh xe s& khong di chuyén.

2.4. Chon pin cho Future Energy
—  Ac quy chi - axit:

Ac quy chi - axit 1a mét trong nhiing
kiéu 4c quy dau tién trén thé giéi, n6 duoc sur
dung rat phé bién vi gia thanh ré, van hanh
an toan. Tuy nhién, loai 4c quy nay c6 mat do
nang luong thap nén rat nang, tudi tho kém
(thwong 1a 3 nim vé6i diéu kién van hanh
dung tiéu chuan), nap cham va kho tai ché.

—  Ac quy Lithium - ion:

Ac quy Lithium - lon l1a dong ic quy
dang duoc sir dung phd bién trong céac loai 6
t6 dién dang va sip duoc thuong mai hda vi
n6 c6 mat dé nang luong cao nhat trong cac
loai 4¢ quy, kha ning nap nhanh tbt (30 phut
c6 thé nap duoc 80%), tudi tho cao (co thé
Ién ti 10 nam). Cho dén nay, day la loai dc



Tap Chi Khoa Hoc Gi4o Duc Ky Thugdt Sé 51 (01/2019) 13
Truong Dai Hoc Sw Pham Ky Thugt TP. Hé Chi Minh

quy duoc sir dung phd bién nhit cho 6 to
dién trong nghién ctru va trong cong nghiép.

Két luan: voi diéu kién thyc té tai Vit
Nam va yéu cau dit ra déi véi xe thiét ké ta
chon phuong 4n st dung 4c quy Lithium —
Ton 14 phuong 4n téi vu nhit. Pin duoc chon
st dung trén Future Energy la Loai Lithium
ion voi thong s nhu sau:

Bing 3. Théng sé ky thudt 2 cell pin

lithium —ion
Model | Diénap— | Kich thude Trong
dung lugng | (CxRxD) | lugng (kg)
365- | 36V-15Ah | 70x93x240 2,6
36515

2.5. Két hop hai ngudn niing luong vao xe
may dién “Future Energy”

Piéu Khién ngp-xi

Hinh 3. So d6 téng qudt co cdu phéi hop
gitta 2 dang nang luong

O cach két hop nay ngudi st dung xe co
thé thao tac xe mot cach don gian, nhu trong
so d6 thé hién ¢ Hinh 5, khi nguoi di chuyén
nhan théy rang pin dang dan hét (déng hd
bao phan trim pin), nguoi ding €0 thé bat
khoa K; dé sac dién cho pin va an vao nut
nhan “N” dé diéu khién role chon sac vao
cell pin 1 hodc pin 2. Va nhu thé nguoi dung
c6 thé bat khoa K, dé sac bang ning luong
cam Ung dién.

Ly do dé chon va két hop hai dang ning
lugng nay voi nhau la vi: Hai dang nang
luong nay la nang lugng tai tao khong gy 6
nhiém moi truong, co tinh co dong cao, hoat

dong 6n dinh trong moi diéu kién thoi tiét,
gon nhe de¢ dang thiét ké va lap dat vao xe.

3. HE THONG NAP XA VA THOI
GIAN TIEU THU NANG LUQNG

3.1 H¢ thoéng nap va xa cia “Future
Energy”

Xe may dién Future Energy dugc trang
bi 2 cell pin Lithium, mdi cell 36V — 15Ah
dé cung cép ciing nhu luu trit ning lwong cho
xe. 2 cell pin duoc lép dat va hoat dong ddc
1ap tach biét nhau. Cell pin 1 dugc lip & phia
truée khung suon xe, cell pin 2 duoc lap phia
sau yén xe. Vi co cdu hoat dong nhu sau:

Khi 2 cell pin di duoc sac day chung ta
chon 1 trong 2 cell pin dé sir dung, luc méi
chay ching ta c6 thé sac bang ning luong
mat troi va nang luong dién cam tng thong
qua cach dap xe hodac khong. Trong khoang
thoi gian st dung nguoi dung co thé biét mic
d6 pin trong cell 1 con bao nhiéu phan trim
(%) thong qua 2 ddng ho led bao dung luong
va dién ap cua pin, dé c6 thé thay ddi cell
pin. Truong hop cell pin 1 hét nguoi sir dung
s& chuyén qua cell pin 2 dé s dung thong
qua cong tic “sd 2” trén dong ho xe. Va dong
thoi dong cong tic “s6 17 lai.

Trong luc di chuyén véi cell pin 1 da hét
ngudi st dung bat ché do sac bang ning luong
mit trdi hodc bat ché d6 sac dién cam ung, khi
bat ché d6 nay nguoi 1ai xe s& phai dap ban
dap kéo Dynamo tao ra dong dién nap vao xe,
do ban dap chi kéo Dynamo nén viéc dap xe
khong gay kho khan gi cho nguoi st dung ca
(nhe dap). Hodc co thé sir dung co ché sac
song song ca 2 ngudn ning lwong. Do Future
Energy duogc ché tao c6 chirc ning tu tao ra
nang lugng cho ndé van hanh, nén viéc sac
dién dan dung thudng it st dung dén.

3.2 Nghién ciru thoi gian tiéu thu ning
lwgng va quing duwong xe di dugc

Xe may dién “Future Energy” st dung
dong co dién c6 cong sudt 250W 36V DC.
Mot Dynamo phat di¢n SO00W va 2 cell pin
Lithium 36V - 15Ah.2 tim pin ning luong
mit troi voi cong sudt 1a 100W. V6i nhimg
thong s6 thiét bi dua ra, tam tinh toan nhu sau:
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Mot dong co dién 250W s€ tiéu thu
250Wh trong mot gio, tir do suy ra mot cell
pin hoat dong s€ dap tng cho xe 2 gio hoat
dong lién tuc, twong duong véi quang duong
di 1a 50km véi toc do 25 — 30km/h. Ta c6 2

cell pin, néu sac diy thi quing duong Future
Energy di dugc 1a 100km. Va khi tién hanh
ché tao Future Energy thanh cong va dua vao
chay thir nghiém:

Bing 4. Két qua thir nghiém ciia Future Energy & cdc ché dg

TT | Ché dé thir nghiém (2 cell pin diy) | Toécdd | Thoigian xe hoat | S6 ngudi
(km/h) dong (gio) lai
Di chuyén trén dudng nhua phang. 24 3,45 1
Di chuyén trén dudng c6 do ddc 10° 16 3,00 1
TT | Ché @) thir nghiém vira di chuyén Téc do Thoi gian hoat | S6 nguoi
vira sac (2 cell pin day) (km/h) dong (gio) lai
Di chuyén trén dudng nhya phang 24 4,08 1
Di chuyén trén duong c6 do déc 10° 16 3,20 1

Sau nhiéu lan thu nghiém, chay trén
nhiéu dang dia hinh khic nhau, Future
Energy di cho thiy nhitng wu diém tuyét voi
v6i quang duong xe di dugc 1én dén 95km.
Bén canh d6 thir nhét khi diéu kién co néng
xe s€ dugc nap lai 20 — 25% pin ma xe s
dung nho 2 tdm pin ning lugng mit troi trén
mai xe. Thir hai khi dap ban dap trén xe
Dynamo tao ra dong dién va nap lai vao xe tir
30 — 35% pin ma xe dang st dung. Tuy theo
tbc do dap xe ma nang lugng dugc phuc hdi
tuong Ung.

4. KET QUA PAT PUQC

Future Energy 1a chiéc xe mdy dién dau
tién tai Viét Nam st dung cong nghé lai gitra
nang luong dién cam ung va nang luong mat
troi, van hanh hoan toan doc 1ap ma khong
can phai sac dién sau 6 — 8h hoat dong vi xe
c¢6 thé tu tao ra ning luong trong qua trinh
van hanh va cong nghé nap — xa véi 2 cell
pin doc lap, giup ting quang duong xe di
dugc, ting tudi tho pin. Gitip nguoi sir dung
di chuyén t6t ma khong can phai lo lang gi vé
van dé hét pin, mat thoi gian sac, ...

Vi so d6 khai quat vé co cu hoat dong
cua xe va giap nguoi st dung tuong tac voi
xe mot cach dé dang, cac hé thong cua xe déu
duoc lip khoa K tach biét khic nhau, dé
ngudi ding co thé twong tac thuan loi ma
khong bi nham 14n. Khi van hanh khéa K; va
khoa K duoc sir dung dé chuyén déi cell pin

1 va cell pin 2 lan luot cung cip dién ning
cho dong co xe hoat dong, Kz 1a khoa K dé
nap dién vao cell pin 1 va K4 1a khéa K dé
nap dién vao cell pin 2. Khoa Ks 1a khoa K
diéu khién cho dién tir nang lugng mat troi
vao pin, con lai khoa Kg 1a cho dong dién tu
Dynamo vao pin. Bén canh d6 trén dong hd
ctia xe c6 mot cong tic ON — OFF, cong tic
dong vai tro 1a chia khoa cua xe, khi nguoi str
dung mudn di chuyén phai bat cong tic trén
trude khi diéu khién xe.

Qe Module Rule 8 kinh
1 2345678

DEELE LT
ﬁ L

Diéu the ding co

K1: cap pin 1 cho djng co'
K2: cip pin 2 cho ding cor
K3: ngp cho pin 1

K4: nap cho pin 2

KS: ngp tir dyamo

K6: nap tir pin mit tréi

Hinh 4. So d6 téng qudt vé hé thong hoat
dong cua Future Energy
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Khi van hanh ¢ ché d6 dynamo, ngudi
dung chi phai dap dé quay dynamo phat di¢n
cha khong phai dap dé kéo xe chay, do vay
tén rat it nang luong khac hoan toan so vei
cac san pham truéc gio (vira dap dé kéo xe
chay vira quay dynamo phat dién.

Hinh 5. Xe may dién “Future Energy”

Xe may dién “Future Energy” la mot
chiéc xe dién lai dau tién tai Viét Nam sir
dung nang luong mat troi va nang luong dién
cam Gng dé cung cip toan bo ning luong cho
xe hoat dong cua xe, dap tmg dugc nhu cau
di lai cua nguoi su dung trén quing duong
trung binh. Va yéu t§ hang dau 1a tiét kiém
va than thién vi moi truong, sir dung nhiing
cong nghé méi dé dap tmg moi nhu cau cua
ngudi sit dung. C6 nhimg wu diém vuot troi
han so véi cac xe dién cung cong suét.

LOI CAM ON

Dé hoan thanh bai bao khoa hoc ciing
nhu dé tai nghién ctru khoa hoc trén tac gia
xin dugc chan thanh cam on gido vién
huéng dan PGS.TS Lé Chi Kién da tan tinh
huéng dan va dong goép ¥ kién va cam on
cac ban hoc da giup do trong qua trinh thuc
hién d@ tai.
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