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THIET KE HE XE LAN DPIEN DUNG NANG LUONG XANH

DESIGNING WHEELCHAIR USING GREEN ENERGY
Lé Thuong Hién, Ngé S§ Pong
Truong Pai hoc Bién luc

TOM TAT

Trong bai bdo nay, trinh bay phwong phdp thiét ké xe lan dién ding nang lm)’ng mdt troi két
hop véi nang lwong dién dé phuc vu cho nguoi khuyét tdt ciing nhir cac doi twong can tro gitip di

chuyén trong cdc hoat déng hang ngay.

Xe duwoc cdi tién tir xe lan thong thuong va sir dung dong co a"zen cho bdnh truée, dong thoi
khi chuyen d6i banh trudc thanh dang dan dong dién tir nguon cung cdp boi pin mat troi tich triv

trong dc quy.
Twr khéa: Xe lan; Nang luwong xanh.

ABSTRACT

In this paper, method of designing electric wheelchairs using solar energy combined with
electric energy is presented. It supported the disabled as well as those who need mobility assistance

in daily activities.

The wheelchair is improved from a conventional wheelchair and uses an electric motor for
the front wheel before converting the front wheel into an electric drive form powered by a solar

battery stored in a battery.

Keywords: Wheelchair; Green energy.

1. MO PAU

Xe lan 1a mot chiéc ghé c6 banh xe,
dugc sir dung khi ddi tugng khong thé di bo
hoidc khong thé van dong do bénh tat, chin
thuong hodc khuyét tat. Xe lan c6 nhiéu dinh
dang khac nhau dé dap tmg nhu cu cu thé
ctia nguoi dung. Chung c6 thé linh hoat thich
tmg voi chd ngdi chuyén biét, ngudi ngdi didu
khién duoc hodc c6 thé thay doi mang tinh dic
thu cho céc hoat dong cu thé. Nhu dang xe lan
thé thao va xe lan bai bién. Mot dang dugc st

dung twong dbi rong rai 1a xe lan co tro luc (xe
dién), trong d6 lyc day duogc pin va dong co
dién cung cap, dong thoi xe lin day bang tay.
Trong d6 lyc ddy do ngudi sir dung/ngudi ngdi
xe lin day xe lan bang tay (tur dy), hodc do mot
ngudi phuc vu day tir phia sau (c6 nguoi day).

Thiét ké va ché tao mo hinh lan ding nang
lugng dién, cho phep tao xe lan dung hé thong
mit troi voi nham muc dich cung cap nguon
dién bi tiéu hao trong qua trinh sir dung, dong
thoi tan dung duoc nguén nang lugng xanh.
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2. THIET KE XE

Dua vao xe lan truyén thong (hinh 1).
Xe ldn nay do nguoi day trong qua trinh hd trg
bénh nhan, nguoi tan tat, nguoi gia .v.v.

Hinh 1. Xe lin truyén thong

Thiét ké va ché tao m6 hinh lin dung
nang luong dién dya trén co so xe truyén théng
khi cai tién két cAu va lip thém cac thiét bi dién,
diéu khién va nang luong chung. Déng thoi, két
hop bo thu nang lwong mat troi nham muyc dich
cung cp ngudn dién bi tiéu hao trong qua trinh
sir dung, ciing nhu tin dung ngudn ning luong
sach nhu hinh 2.

Hinh 2. Xe lan cdi tién

Céc yéu cau co ban khi thiét ke xe:

+ Trong luong xe: 32kg;
+Trong tai toi da: 120kg;

+ Van tbc xe: V s 6(km/h);

+ Kha nang vuot doc: a = 10%;
+ Ban kinh banh xe: R = 0,285m.

Pong co:

bu theo yéu cau cho xe van hanh trong
thue té. Xe co cong sudt cang 16n, no c6 thé dat
dugc van tdc rat cao va md men xoan cuc dai

phu hop.
H¢ thong lai cho xe:

Hé thong lai dung dé thay d6i hudng
chuyén dong ciia xe hodc giit cho xe chuyén
dong dung hudng nao dé. Vi vay, khi thiét ké
can dam bao nhiing yéu cau sau:

- bBam béo tinh nang van hanh cao cua
xe c¢o nghia la kha ndng quay vong nhanh va
ngit trong mot thoi gian rat ngén trén mot dién
tich rat bé.

- Luyc tac dong lén vanh lai nhe, vanh
141 ndm & vi tri tién lgi doi1 véi nguoi 1ai.

- Pam bao dugc dong hoc quay vong
ding dé cac banh xe khong bi trugt 1t khi quay
vong.

- H¢ théng trg luc phai chinh xéc, tinh
chét tuy dong dam bao phdi hop chit ché giira
su tac dong cua hé thong 1ai va sy quay vong
ctia banh xe dan hudng.

- Co céu 1ai phai dugc dit ¢ phan duoc
treo dé ket cau hé thong treo trude khong anh
hudng dén dong hoc co cau lai.
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- Hé thdng 14i phai bd tri sao cho thuin
tién trong viéc bao dudng va sua chira.

H¢ thong phanh cho xe:

- Giam toc dg cua xe cho dén khi dung
han hodc dén mot toc do can thiét nao do.

- Ngoai ra, hé théng phanh con cé
nhiém vy rat quan trong giit cho xe ding yén
tai chd trén cac mit doc nghiéng hay trén mit
duong ngang. Vi cong dung nhu vay, hé thong
phanh 1a mot hé théng dat biét quan trong.

- No6 dam bdo cho xe chuyén dong an
toan & moi ché do lam viéc.

Nhu vdy, hé thdng phanh can phai dam
bdo cac yéu cau chinh sau:

- Lam viéc bén viing, tin cay;

- C6 hiéu qua phanh cao khi phanh dét
ngot voi cuong do 16n trong truong hop nguy
hiém,;

- Phanh ém diu trong nhitng truong
hop khac, dé dam bao tién nghi va an toan cho
nguoi dung;

- Giir cho xe dung yén khi can thiét,
trong thoi gian khong han ché;

- Dbam bao tinh 6n dinh va di¢u khién
cua xe;

- Khong c6 hién tugng ty phanh khi cac
banh xe dich chuyén thang ding va khi quay
vong;

- H¢ s0 ma sat gitta ma phanh véi trong
phanh cao va on dinh trong moi diéu kién sur
dung;
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- Diéu khién de dang thuan tién;

Chon cong sudt tém pin néing lwong mdt troi:
(hinh 3a)

6-DZF-30

Hinh 3. Pin mat troi, ac quy va bo sac dién
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+ Cong sut toi da (Pmax): 60W;

+ Dién 4p hé mach (Voc): 21,96V,
+ Dong ngan mach (Isc): 3,51A;

+ Dién ap dinh mac (Vmp): 18,25V;
+ Dong dinh mare (Imp): 3,29A;

+ Kich thudc: 965 x 515 x 30 mm;
+ Trong lugng: 5 kg.

B) diéu khién sac pin ning lwong mit troi
(hinh 3b):

Thiét bi thyc hién chic ning diéu tiét
sac cho dc quy bao vé cho 4c quy chong nap va
X4 qua su nham nang cao tudi tho ciia binh ic
quy va gitip hé thong pin mat troi sir dung hiéu
qua va lau dai.

Bo diéu khién con cho biét tinh trang
nap dién cua Panel mit troi vao dc quy gitip cho
nguoi st dung kiém soat duoc céc phu tai. B
diéu khién con thuc hién viéc bao vé nap qua
dién thé (>13,8V) hoic dién thé thap (<10,5V).
Mach bao vé ctia by diéu khién s& thuc hién
viéc ngit mach khi bo didu khién sac nhan binh
a‘lcrquy da duoc nap day hodc dién 4ap binh qua
thap.

B dc quy (hinh 3c¢)

Ac quy 13 ngudn ning luong chinh,
dung dé cung cAp nang luong cho dong co dién
va cung cip niang luong cho tt ca cac phuy tai
khéc ngay ca khi dong co dién khong lam vigc.

Thong so co ban:

+ Sb ngay luu trir khong c6 ning 1a 3
ngay: N = 3;

+ Hiéu dién thé binh dc quy: V = 48W;
+ Do x4 sdu cua ac quy: D =0,6;

+ Hiéu suét nap phong dién cua binh 1a
85%;

+ Cong suat can thiét: E = 59,74W.
Két cAu xe (hinh 4):
Vori cac thiét bi va co cAu cai tién tir xe

day truyen thong, xe lan dién 3 banh dugc b tri
cac co cdu va lap dat cac thiét bj nhu hinh 4.

Hinh 4. Két cau tong thé ciia xe
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Céc thong sb chi tiét:

Ki Trong | cpidudai | Chiducao | MO Men | Mo men

TT Tén goi hicu lwong ngang dirng
’ kg 1.(mm) h(mm) G.l G.h

1 Khung vo G, 19,2 560 240 10752 4608
2 Banh sau G, 4,5 1110 290 4995 1305
3 | Bong co va banh truéec | G, 6 0 240 0 1440
4 Ac quy G, 5 220 460 1100 2300
5 Pin mit troi G, 5 270 1350 540 6750
6 Ghé sau G, 80 260 460 20800 36800
7 Tong (M) 120 38187 53203

V6i xe lan chay hoan toan bang ning
lugng dién thay thé strc nguoi, tur ly thuyet di
dén thuc té dua vao ung dung véi céc ti€u chi:

+ Tiét kiém nang luong;
+ D@ thiét ké va lap rap;
+ C6 dd bén cao:

+ Pem lai tinh kinh té.

3. KET LUAN

Két qua tinh toan va khio nghiém da
cho thay, xe lan hd tro ning luong mit troi
duoc ché tao, lép dat dam bao yéu cau dé ra,
gitip ngudi khuyét tat sir dung d& dang va co thé
di dugc nhanh va xa hon. Pong thoi, tiét kiém
nang luong va chi phi dién ndng khi s dung.
Gi4 thanh cling & mirc pht hop dé ca nhan c6
thé ty trang bi, cling nhu cac td chure, ca nhan
tai tro. Thiét ké cai tién c6 thé thuc hién don
chiéc hodc san xuét hang loat. Phuong an phu
hop v6i cac doanh nghiép san xuat phan dién
va nang luong mat troi nhu phu kién tuy chon
hop ly. Thiét ké co thé tuy chon phu thudc nhu
cau thuc tién chay dién hoac chay dién nang
lugng mat troi. Phan nang lugng mat troi lai co
thé chon lap 2, 4 hodc 6 tim pin tuy theo do dai
quing duong thuong xuyén di chuyén. Xe phu

hop trong cac trai dudng ldo, bénh vién, diéu
dudng... %
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