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THIET KE CAI TAO XE LAC NANG LUGNG MAT TROI
DUNG CHO NGUOI KHUYET TAT

Nguyén Xuan Trung!, Duong Vin Lap?

RENOVATED DESIGN OF SOLAR PUSH-PULL TRICYCLE
FOR HANDICAPPED PEOPLE

Nguyen Xuan Trung!, Duong Van Lap?

Tém tat — Nhim gép phdn cdi thién chdt
lugng song cho nguoi khuyét tdt, chiéc xe ldc
ba bdnh duogc thiét ké cdi tao thanh xe ldic
nang luong mdt troi. BDong co dién 24 'V —
250 W duoc ldp ddt ¢ bdnh trude, dugc cdp
dién tir hai binh dc quy 12 V — 30 Ah, ldp ddt
gid dd va bon tdm pin mgit troi 12V — 55 W.
Gid dd va cdc tdm pin con c6 tdc dung nhu
mui che. Co cdu truyén dong dugc cdi tao
tiv khuyu citng sang truot; khi xe chay bdng
dién, tay ldi khéng ldc theo chuyén dong cia
bdnh xe. Xe hoat dong theo mét trong ba ché
do, chay dién hoan toan khi di chuyén trén
duong bdng, két hop dién va ldc tay trong
truong hop lén doc hodc dién yéu, ldc tay
khi hét dién hodc di chuyén ngdn. Két qud

khdo nghiém va tinh todn cho thdy, xe coé thé

di dugc 24,7 km bang dién tir dc quy nap ddy
va 48 km véi dc quy két hop véi pin mdt troi
trong ngay ndng dep. Gid thanh ché tao don
chiéc la 10 triéu dong va san xudt hang loat
wdc khodng 07 triéu dong. So véi cdc loai
xe ding cho ngudi khuyét tdt khdc hién co,
thiét ké nay co wu thé hon cd vé hoat dong
ldn gid thanh.

Tir khoa: ndng lwong madt troi, nguoi
khuyét tat, xe ldc.
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of life for handicapped people, push-pull
tricycle is designed to transform into solar
tricycle. It has a 24 V — 250 W electric motor
on the front wheel installed which is powered
by two 12 'V — 30 Ah storage batteries and a
bracket with four 12 'V — 55 W solar panels.
The bracket with solar panels also works as
a hood to cover the driver. The transmission
has been modified from hard to sliding link
so that when the tricycle runs by electrical
power, the push-pull motion of the steering
wheel does not move according to the front
wheel. The solar tricycle operates in one
of three modes: only by the electric engine
when traveling on flat roads, by combining
electricity and hands in case of uphill or
weak power, using the push—pull function
when running out of power or moving short
distances. Tests and calculations show that
the tricycle can cover a distance of 24.7 km
by only relying on the batteries or 48 km
by mixing batteries with solar panels on a
sunny day. Single unit production cost is 10
million VND and mass production is about
7 million VND. Compared to other tricycles
for people with disabilities, this model has
the advantages in both operation and price.

Keywords: handicapped people, push-pull
tricycle, solar power.

I. PAT VAN BE
Trong ddi sdng, ngudi khuyét tat da phan
12 nhilng d6i tuong yéu thé va dé bi tdn
thuong. Vi viy, viéc nang cao chit lugng
sébng cho ngudi khuyét tat 1a trach nhiém
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cua toan xa hoi, dac biét la v6i nhitng ngudi
khuyét tat nghéo khé. Tuy nhién, trong diéu
kién han ché vé nguon luc, chiing ta nén gitp
dd sao cho c6 hiéu qua 12 mdt van dé can suy
xét.

Vé6i nhitng ngudi muu sinh hiang ngay trén
dudng phd véi chiéc xe lic, bang viéc ban vé
s6 hay ban hang rong, viéc c6 thé lam ngay
12 hé trg mot phuong tién di lai tét hon. Viéc
di chuyén it ton stc hon, nhanh hon thi ¢6
nghia 12 d mét nhoc hon, thu nhap c6 thé
ting 1én do tim kiém dugc nhiéu khach hang
hon, hoac c6 thém co hdi cho cong viéc khac.
Dong thdi, do ngudi khuyét tit gan nhu ngdi
trén xe cd ngly nén phuong tién dé ciing can
che dudc néng, mua, du it.

II. TONG QUAN NGHIEN CUU

Nhiéu loai xe lin, xe lic dung cho ngudi
khuyét tat da dudc san xuét va ban rong rai
trén thi trudng trong va ngoai nuéc, bao gdm
hai loai la dung tay va dung dién [1]. Hinh 1
12 hai loai xe dung tay phé bién tai Viét Nam,
xe lan thudng dung cho khoang cich ngin,
con xe liac dudc st dung nhu mot phucng
tién giao thong. Uu di€ém cia cac loai xe
dung tay nay 1a gid thanh khong cao, xe lic
khoang tir 3,2 dén 5 triéu dong. Nhudc diém
la s& ton stc di chuyén, nén nhiing ngudi
duéi 50 tudi méi dugc xét ting xe liac — theo
15i 6ng Nguyén Minh Son, Chanh vin phong
Hoi Bio trg Ngudi khuyét tat va Tré md coi
tinh Thita Thién Hué (ngay 24 thing 3 nim
2019). Duong nhién, khoéng cach di chuyén
cang dai thi su hao tén stic luc va mét mdi
s€ cang tang nhanh hon.

Hinh 1: Xe lac (a) va xe lan (b) [2]

Xe dién ba banh ro rang la modt phuong
tién di chuyén tot hon han so véi xe lac,
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nhung gid thanh lai rit cao so v6i kha ning
clia ngudi khuyét tit va vdi ca t& chic, cd
nhan hdo tim tai trg cho ngudi khuyét tat.
Hinh 2 12 mot s6 loai xe mdy dién ba banh
ban trong nudc véi gid thip nhit 1a hon 16,4
triéu dong. Ré hon mot chiit, xe lic dién
(khong lic dugc) ctia doanh nghiép Kién
Tudng (kientuong.net) cé gid 14,6 triéu dong.
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Hinh 2: Mot sb loai xe dién ba banh dung
cho ngudi khuyét tat [3]

Trong nhitng nim gan day, mot s cd nhan,
don vi nghién ctiu cai tién xe lin, xe lic
ding cho ngudi khuyét tat thanh xe dién.
DPau nim 2019, Truong Pai hoc Duy Tan da
trao ting 10 xe lin dién cho ngudi khuyét
tat tai Thanh phd Da Ning. Pay la xe lin
thong thudng dudc thiét k& thém phan dau
kéo dién, khi di ra khoi nha méi le”ip vao dé€
st dung, khoang céach di chuyén l1a 35 — 40
km, téc do tdi da 1én dén 45 km/h; dau kéo
gdm mdt banh xe c6 dong co dién, tay li va
khéi pin lithium, gid thanh mdi chiéc 1a 15
triéu dong [4]. Trudc d6, tif nim 2009 dén
2013, ¢6 100 chiéc xe lic dién dudgc ting cho
ngudi khuyét tat Viét Nam tir t3 chiic Rotary
Club. Xe dudc cai tién thanh xe dién ti xe
lac tay thong thudng theo thiét ké ctia chuyén
gia Philippe Metzinger (Phap), dong co dién
nam & banh trudc, cip dién tif ba binh ic quy,
khi chay hét dién thi lic d€ di tiép. Nhung
khi chay dién thi can lac van chuyén dong
theo banh xe. Chi phi cho viéc cdi tao nay la
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4 triéu ddng (nidm 2009), chua tinh cong lip
dit [5]. Hién nay, mot sb co s& co dién nhd
ciing dang cai tién xe lic tay thanh xe chay
dién bing cach lip dong co xe dap dién, xe
may dién va loai bd hoan toan phan lic tay
v6i nhiéu mifc gid khac nhau.

Trén thé gidi, mot s6 mau xe ba banh ning
lugng miit troi dung cho ngudi khuyét tat da
dudc nghién ctiu nhu Hinh 3, véi cac thong s6
ki thuat khac nhau [6]-[9]. Chung ta dé nhan
ra rﬁng xe (a) [6] va (b) [7] dugc phat trién tir
loai xe quay tay danh cho ngudi khuyét tat,
con xe (c) [8] va (d) [9] la tu xe dap thong
thudng. Tam pin mit tri cAp dién cho ac quy
va xe chi chay dudc bang dién.

Hinh 3: M6t s6 mau xe dién xe ba banh niing
lugng mat troi dung cho ngudi khuyet tat

Nhin chung, viéc cdc mau xe dién cai tao
tl xe tay déu dugc ngudi st dung danh gia
cao, do nd giup giam bSt mét nhoc va di
chuyén nhanh hon [4], [5]. Tuy nhién, céc
gidi phap nay van con c6 nhudc diém so véi
nhu ciu st dung cho ngudi khuyét tat nghéo
nhu hét dién dot ngot, gia thanh cao, thiéu
mui che hodc mui che kha nho.

III. GIAI PHAP BE XUAT

Tir tdng quan néu trén, mdt chiée xe lic tot
hon cho ngudi khuyéet tit can dap ding dudc
cac yéu cau sau:
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(i) Hoat dong da ché do, chay dién hoan
toan khi di chuyén trén dudng bing, két hop
dién va lic tay trong trudng hdp 1én dbc hoic
dién yéu, lac tay khi hét dién hodc di chuyén
ngan (Hinh 4).

Chay dién 4c quy

<———+ Két hop }»——»{ Lic tay

Co ciu lic
cii tao =
Banh sau
bén phai

Péng co
dién >
Banh truéc

Hinh 4: So d6 ba ché d6 hoat dong

(ii) C6 mui che da 16n d€ khi di chuyén
ngudi ngdi trén xe khong bi nang, mua tat
truc tiép vao than trén

(iii) St dung pin mit troi d€ tiét kiém ning
lugng va ting quang duong di

(iv) Ché tao va lap dit dé dang

(v) Gia thanh khong qua 10 triéu dong, bao
gdm c4 xe lac. Pong thdi, trén cd sd chiée xe
lac 6 sin, cac bd phan phai dugc ché tao va
lap dit thém ma khong tic dong nhiéu dén
két ciu, ciing nhu hoat dong ctia xe. Trong
mua mua, néu pin mit troi khong st dung
dugc thi ching ta thdo ra va thay bing tim
che dé giam trong lugng xe.

IV. KET QUA VA THAO LUAN
A. Tinh todn thiét ké

Trong lugng toan bo dugc gia dinh dé tinh
toan 1a 129 kg, bao gdm c4 xe va ngudi (Bang
1). Toc d6 15 km/gis dudc chon bang véi van
tdc trung binh ctia ngudi di xe dap, khi di trén
dudng bang va cé luc quan tinh thi sé dat gia
tri cao hon. Nguon dién 24 V 1a phu hop véi
cac loai dong co dung phd bién cho xe dap
dién, xe may dién.

1) Céng sudt déng co dién: Gia thiét trong
lugng toan bd dudc phan déu trén ba banh xe,
cong suit dong co dién dugc tinh nhu sau:

P=F.v (1)

F — luc can (N)
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Bang 1: Cic thong sb thiét k& ban dau

STT Tén goi Kihiéu | Ponvitinh | Gidtri
1 Trong Irgng xe kg 38
2 Trong lrong pin mét tré, bo nap va gia dé kg 21
3 Trong lwong dong co, dc quy va bo sac kg 15
4 Trong lrong ngwdi ngodi trén xe kg 55
5 Trong lirgng toan bo m kg 129
6 | Toc do di chuyén v km/git 15
7 Dién tich can gi6 (khi c6 nguoi ngdi) A m? 0,5
8 Goc nghiéng cua duong 0 do 3
9 | Nguén dién U \Y% 24
10 | Quang duong di chuyén bang dién km 30

v — van tbc (m/s)

Trong d6: F=F; + Fi, + F, + F, 2)
Luc can 1én dbc:
FF; =m’ . g . sinf = 22,07 N 3)

m’ = 43 kg — trong lugng trén moi banh
xe

g = 9,81 m/s? — gia téc trong trudng

Luc can khong khi:

Fie =05 Cy . A
4) )

C; = 0,1 — hé so can khong khi

p = 1,2 kg/m® — mat do khong khi

Vo = v + 1,5 = 16,5 m/s — van tdc tuong
ddi gitta xe va khong khi

Luc can lan:

.p . v0? =09 N

F,=C,.m.g=169N 5)
C, = 0,004 — hé sb can lin

Luc can quan tinh:
F,=m.a=3440 N (6)

a = 0,8 m/s?> — gia toc tinh tién cla xe

Nén F = 59,12 N va P = 246,32 W.

Tir két qua nay, ta chon dong co dién mot
chiéu khong chéi than (BLDC) 24V — 250
W, day 1a loai dong co c6 sin dung cho xe
dap trg luc dién hoac xe dap dién.

2) Ac quy: Dong dién can thiét ma ac quy
can cung cip la: I=P/ U =250/24 = 10,42
Ah (7)

Theo tinh toan ndy, dé xe c6 thé chay dién
dugc 30 km, ta chon hai binh ic quy 12V —
30 Ah mac nbi tiép, nhu vay, dién 4p cung
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cAp cho dong co 1a 24 V. Viéc dung hai binh
12 V thay vi mot binh 24 V 1a d& dé bd tri
va phan déu trong lugng hai bén than xe.

3) Chon pin mdt troi: Cong suét dé€ nap
dd va an toan cho ac quy 24 V — 30 Ah la
P =24 .30 = 720 Wh. Gia st diéu kién xe
hoat dong 1a ngay nang dep tir 8 gid dén 16
gid, cong suit pin 24 V tinh dugc 1a P, = P
/8 =90 W.

DE phit hgp véi thong sb cdc loai pin mit
trdi ¢ sin trén thi trudng, ta chon cong suit
la 120 W. Liic ndy, thoi gian dé€ nap dd ac
quy sé la 6 gid. Puong nhién, trong ngay
nang yéu, thdi gian nap sé dai hon hay thim
chi khong nap du dudc.

B. Ldp ddt, ché tao

St dung mdt chiéc xe lac khung thép hiéu
Diic Cudng (duccuongxelan.com) sin c6 trén
thi truong, trong lugng 38 kg, kich thude 178
cm (dai) x 58 cm (rong) x 100 cm (cao), cac
bd phan dudc lap dit va ché tao nhu Hinh 4.

Sau khi hoan thanh, kich thudc cta xe thay
ddi thanh 205 cm (dai) x 108 cm (rong) x
150 cm (cao). Tuy cac kich thuéc déu ting
nhung trong tdm ctia cac phan lap thém vao
déu dugc bd tri trung Vi trong tAm cia xe
(chinh gifta ném ngdi) nén d6 6n dinh khi
hoat dong khong bi 4nh hudng nhiéu so véi
ban dau.
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Hinh 5: Xe lic ning lugng mit trdi cho ngudi
khuyet tat

1) Péng co dién va dc quy: Vi trong tim
xe nam gan hai banh sau nén din dong banh
sau s€ la phu hgp, nhung s€ co6 gia thanh cao,
ché tao phic tap. Do vy, mot moay ¢ dién
mot chiéu hiéu GP (Trung Qudc san xuit)
dugc 1ap vao banh truéc (Hinh 5), thong sb
ki thuat nhu sau:

- Dién 4p dinh muc: 24 V

- Cong suit dinh mic: 250 W

- buong kinh: 12 inches

- Téc dd dinh mic: 180 — 450 rpm

- Trong lugng: 1,9 kg

Hinh 6: Lip dit moay o dién (a) va ac quy
(b)

Dé giam gid thanh ché tao, ta st dung hai
binh ac quy chi loai thudng dung cho xe mdy
dién, hiéu Mochi, thong sb ki thuat mot binh
nhu sau:

- bién 4p: 12 V

- Dong dién: 30 Ah

- Trong lugng: 6,5 kg.

2) Pin mdt troi: Gia dd bang thép dng ®
27 dudc 13p véi than xe bang bu 16ng M10
viia 1a ndi dat pin mat tr6i vura tao thanh mai
che nang, mua cho ngudi ldi. Bén tAm pin
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loai Poly dudc d4u ndi véi nhau nhu so do &
Hinh 6 d€ dat dién 4p 24 V va cong suit 120
W, kich thuéc 135 cm (dai) x 108 cm (rong).
Thong s6 ki thuat mot tAm pin nhu sau:

- Cong suét 16n nhat: 55 W

- bién 4p 16n nhit: 19,44 V

- Dong dién 16n nhat: 2,93 A

- bién ap hé mach: 23,14 V

- Dong ngan mach: 3,08 A

- Trong ludng: 4,7 kg

- Kich thuéc (dai x rdng x cao): 671 x 540
X 35 mm.

X
)

+ |@®| +
12v 12v v
ssw | A| ssw| B
- | O~— | & 24V
) 120W
+ +
12v D 12v S
85W | C | g5 | P -
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Hinh 7: So d6 dau ndi pin mit troi

Mot bd nap c6 thong sb ki thudt tuong ting
két nbi tAm pin v6i dc quy, dam bao tu ngat
khi pin khong nap dién va khi ic quy day,
tranh ton hao dién.

3) Bé phdn diéu khién: BO phan diéu
khién gdm tay lac sin c6 ctia xe va tay phanh
(bén trdi), tay ga (bén phai) dudc lap trén hai
doan 6ng inox han thém vao tay lic nhu Hinh
7. Cong tic lui lap trén thanh ngang san c6
clia tay lac.

Pong co dién dudc bat tit bang & khoa
dién nim & tay ga, trén tay ga con c6 dong
hd bdo dong dién. Khi mé khoa, chi sd bao
dong dién sé sang 1én, ngudi ldi chi cin vin
tay ga d€ xe chay, trong khi xe chay tay lic
dudc giit yén. Toc do dugc didu chinh bang
cach ting giam ga. Khi 1én d6c hoic dién yéu
thi 1ac thém d€ trg luc.

Tay phanh chi phanh dugc banh chi dong
la banh trudc, banh sau bén phai c6 mot tay
phanh gat, chi dung khi diing, d6 d€ tranh troi
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Pong ho dién ap
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Hinh 8: Tay phanh (a) va tay ga (b) lap trén
tay lac

xe hoidc khi phanh khan cp. Tay phanh con
12 mdt cong tic thuong md, khi bép phanh
dién 4p 5 V tif cum day ngit phanh trong
bd diéu tbc cham max diéu khién dong co
ngling hoat dong dé ddm bao an toan. Khi di
xubng dbc c6 do dbc cao thi nén tat dong co
va st dung tay phanh.

Hinh 9: Bo diéu toc

Khi mudn di 10 thi trudc tién xe phai &
trang thai ding yén, néu dang tién thi phai
phanh d€ ding lai. Sau dé, bat cong tic lui
roi 1én ga d€ 1ui, dong co sé dudc dio chiéu
quay thong qua mot bo diéu toe 24 V/250 W
nhu Hinh 8.

4) Bé truyen déng xoay mot chiéu: O xe
lac, chuyén dong lic sé dugc chuyén thanh
chuyén dong quay cta banh sau bén phai
thong qua mot co ciu tuong tu truc khuyu
(Hinh 8). Truong hgp xe tu chay, nhu khi
xubng dbc, tay lac vin hoat dong theo chuyén
dong quay cta banh xe. Do viy, néu dé
nguyén co cau nay thi ngudi lai sé phai lién
tuc lac tay bi dong khi xe chay dién, gdy mét
mdi khong can thiét.

Bo truyén dong xoay mot chiéu thay cho
thanh dan dong lap ciing s€ khic phuc dudc
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diéu nay. Bo truyén dong hoat dong tuong tu
lip xe dap va thuc t& dugc ché tao bang cach
tao vanh truc gia rdi lap mot céi lip xe dap
vao truc banh xe. Thanh din dong dudc ché
tao nhu Hinh 7b va gin ciing véi vanh ngoai
ctia lip bang bdn bu 16ng M10.

C. Khdo nghiém

1) Thoi gian nap ddy dc quy bdng pin mdit
troi: Trong mot ngay nang dep, ac quy cua
xe dudc xa hét dién va nap lai bang pin mat
troji, bat dau tir 8 gio sang. Thoi gian nap do
dudc 1a 7 gié 12 phut, kha chénh 1éch so véi
tinh toan. Piéu nay c6 thé giai thich 1a do
hiéu suét thu ctia tAm pin va su thay ddi ctia
btic xa mat trdi trong ngay.

2) Chay dién khong dung pin mdt troi: Sau
khi nap dy ac quy, dién ap hién thi trén dong
hd 26,4 V, xe dudgc thii nghiém chay lién tuc
tif Trudng Cao diang Giao thong Hué, s6 365
bién Bién Phui dén s6 266 Dién Bién Pha, va
ngudc lai cho dén khi khong chay dudc nita,
dién ap con 23,8 V. Poan dudng nay dai 550
m, c6 mot doan ddc nhe (5°) dai khoang 100
m & trude sd 266. Pién Bién Phi con lai 1a
dudng biang. Két qui quang dudng di dudc
la 27,4 km.

Néu hiéu sut ctia dong co 12 0,7 thi quang
duong di dugc theo 1i thuyét la:

s=v.0,7. P w/Pa=15.07.720/
250 = 30,24 km

Su chénh 1éch nay mot phan do ma sit &
cac truc banh xe, d0 ro cua tay ldi va can
nang cia ngudi thi nghiém la 63 kg so véi
55 kg tinh toan.

Toc do tbi da dat dudc 1a 25 km/gid. Khi
leo dbc, két qua thir nghiém cho thdy, siic
kéo cuia dong co dién chi giup xe vugdt qua
dugc do dbc dudi 7°, tit d6 tré 1én phai lac
tay tro luc. Dbc cang cao va dai thi lic tay
phai cang nhanh.

3) Chay dién dung pin mdt troi: Cing 6
doan dudng trén, trong ngay niang dep, xe
dugc nap ddy ac quy va dit ché do nap tu
pin mit troi, dién 4p hién thi trén ddng hd
26,4 V. Viéc chay thii nghiém bat dau tir 8
gid, ci 30 phit chay 3 km roi ding lai &
ngoai ning, nghi lugt 12 git 30 va két thic

ic quy
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Bulong M8 =

dimg xoay
mit chidu

Truc hinh
Xe sau

Hinh 10: Co ciu truyén dong banh xe trudc (a), sau khi cii tao (b) va céu tao chi tiét bd

truyén dong xoay mot chiéu (c)

vao luc 16 gio, lic nay dién ap do dudc la
24,1 V. Cach di chuyén di roi nghi nay dudc
thiét ké theo hoat dong clia ngudi ban vé sb
hay hang rong. Nhu vay, sau khi di chuyén
48 km thi dung lugng ac quy con lai khoang
13%.

D. Gid thanh cua xe

Gi4 thanh trinh bay & Bang 2 1a trong diéu
kién ché tao tht nghiém, don chiéc, do vy,
s& cao hon so véi san xuit sd luong 16n. Udc
doén gia thanh san xuét véi s lugng tit 100
chiéc trd 1én sé khoang 7 triéu dong, trong
d6 phan lap thém 1a 4 triéu dong.

Chang han, dong co dién cung loai hién
dudc rao ban gia chi tu 5 — 15 USD trén
trang vietnamese.alibaba.com, tinh ra khoang
116.000 — 345.000 VND, tly theo sd luong
don hang, thip nhit 1a 100 bd. Gid nay chi
khoang 1/10 dén 1/3 so vé6i gid mua & Bang
2, chua tinh phu kién.

Tuong tu, cdc chi tiét va bo phan phai ché
tao nhu gia dd, bo truyén dong quay mot
chiéu ciing c6 thé ré hon dén mot niia néu
san xuat véi s lugng trén 100 chiéc.
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V. KET LUAN

Két qua tinh todn va khdo nghiém da cho
thiy xe lic ning luong mit trdi dugc ché tao,
lap dit dam bao yéu cau dé ra. Xe sé giip
ngudi khuyét tit s dung di dudc nhanh va
xa hon, it tén siic hon lai hau nhu khong tén
chi phi dién nang. Gia thanh cling § muc phu
hop dé c6 thé tu trang bi hoic dé céc t6 chiic,
ca nhan kéu goi tai trg.

Gidi phdp cai tao nay c6 thé thuc hién
riéng 1& hodc hang loat, phit hgp nhét 1a cic
doanh nghiép sin xuit phan dién va ning
lugng mat tréi nhu phu kién tuy chon cua
xe. Khich hang c6 thé chon lic tay, chay dién
hodc chay dién nang lugng mat troi tuy theo
kh4 ning va nhu ciu. V6i ning lugng miit
trdi lai ¢6 thé chon lap 2, 4 hodc 6 thm pin
tuy theo do dai quang duong thuong xuyén di
chuyén. Khi chua c6 diéu kién mua ngay mot
lic, ngudi st dung c6 thé mua tiing phan.

Néu c6 thém kinh phi, ngudi st dung c6
thé ché tao thém kinh chan gié truéc va sau
bing polycarbpnat, chii yéu st dung vao mua
mua. Viéc dung pin mat troi si€u déo s€ giup
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KHOA HOC CONG NGHE - MOI TRUGNG

Bang 2: Gid thanh xe lic ning lugng mit troi

STT B6 phan, chi tiét Ponvt | 6 lvong {‘g};} Th{fjlﬂf;;éﬂ
1 | Xe lac Drrc Cudmg chiée 1 3.000.000 | 3.000.000
2 | Déng co dién va phu kién b 1 1.350.000 | 1.350.000
3 | Pin mit trod va phu kién tam 4 750.000 | 3.000.000
4 | Giade bd 1 230.000 230.000
5 | Ac quy binh 2 600.000 | 1.200.000
6 | Bo truyén ddng quay mét chidu bé 1 200.000 200.000
7 | B4 diéu toe bd 1 200.000 200.000
8 | Phu ting, vét tw khac 500.000 500.000

Céng 9.680.000

gidm trong lugng xudng thém khoang 18 kg,
tuy nhié€n, gia thanh pin s€ tang 1én khoang
8 triéu dong.

Nhugc diém cua thiét ké nay 1a dong co
dién c6 cong suat kha nho, chi 250 W, nén
kha ning vuot déc khong cao, chi phit hop
véi dudng bang. O noi c6 nhidu duong dbc,
ngudi st dung can ting cong suit dong co
1én thém. Tuy vay, viéc nay sé din dén giam
quang dudng hoidc ting dung lugng ic quy,
pin mit trdi, trong luong xe va tit nhién la
ca gia thanh.
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