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NGHIEN CUU, THIET KE THU NGHIEM HE THONG NAP
SU DUNG NANG LWONG MAT TROI CHO XE BIEN BA BANH

RESEARCH, DESIGNING TESTING SYSTEMUSE SOLAR ENERGY FOR ELECTRIC VEHICLES

TOM TAT

Bai bao nay trinh bay nghién ctu, thiét ké thi nghiém hé thong nap st dung
nang lvong mat troi cho xe dién ba banh. Trén co s cu tao cla xe dién ba banh
hién nay véi ngun dong luc 1a dong co dién stk dung dién &c quy trén xe, nhom
tac gid dd nghién ctu, thiét ké hé thng nap st dung ndng lrong mét trdi cho xe,
nha vy khi xe hoat dong trén dutng hé thng nap thirdng xuyén bo sung néng
cho &c quy, nén da ting duoc quing dudng xe chay trong qua trinh sit dung sau
moi Ian nap dién. K&t qua thu duroc c6 thé lam co st gidp céc nha thiét ké, ché tao
xe dién ngay mot hoan thién hon trong viéc nghién ctu ngudn nang lwgng cung
cap cho xe.

Tir khoa: Nang lvong mat trdi, hé thong nap, xe dién.

ABSTRACT

This article presents research and experimental design of solar charging
system for tricycles. Based on the structure of the current tricycle with the driving
force of electric motor using battery on the car, the authors studied and designed
the solar charging system for the car, thanks to So when the vehicle operates on
the system of charging system, it regularly replenishes the battery, so it has
increased the distance that the vehicle runs during use after each charge. The
results can serve as a basis for electric car designers and manufacturers to
become more and more complete in researching the energy supply for vehicles.

Keywords: Solar energy, charging system, electric vehicle.
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1. MG BAU

Hién nay, phuong tién giao thong st dung ngudn nang
lwvgng dién (xe dién) dang duoc nhiéu qudc gia quan tim va
c6 xu hwéng tang manh, trong dé c6 Viét Nam. Trong qua
trinh thiét k&, ché tao cac hang san xuét xe dién da dua ra
nhiéu chiing loai, mau méa cling véi cc giai phap nham nang
cao chét lvgng va hiéu qua kinh té trong st dung xe, voi
nhiéu ndi dung va hinh thitrc khac nhau: Tinh toan dang khi
dong hoc hop ly, chon Iya loai &c quy trén xe phu hop... da
mang lai hiéu qud thiét thyc cho nguoi s dung. Tuy nhién,
sau mai lan nap dién day cho xe quéng duong xe chay duoc
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thuc té€ con rat han ché, xong viéc st ngudén nang lvgng mat
troi nap b6 sung cho xe khi hoat dong trén duong dén thoi
diém ndy van chura co nghién clru nao dé cap tdi. Xuét phat
tlr diéu kién thuc tién, trén co s¢ két cdu clia loai phuong tién
xe dién ba banh duoc st dung tai Viét Nam, nhdm tac gia da
thuc hién nghién clru, thiét ké thir nghiém hé thong nap st
dung nang lwvgng mat troi cho xe dién ba banh, nho vay khi
xe hoat dong trén dudng hé théng nap thudng xuyén bd
sung nang luong cho &c quy lam ting quang duong xe chay
thuc té sau mdi 1an nap dién.
2.COSOLY THUYET
2.1. Xe dién ba banh truwéc khi nghién ctru

Loai xe: Ba banh; M& xe: BTA-02; Pin: 1.8pcs, 48V/20;
Trong lvong: 90kg; Dac diém ky thuat cda &c quy: 12V 20
AH/pc (xe st dung 4 &c quy); Trong lvgng xe ¢6 &c quy: 74kg;
Loai phanh: 1 phanh dia, 2 phanh tang trong; T6c dé toi da;
35 - 40km/h; Thoi gian sac: 6 - 8h; Kha nang vuot doc: 20°
Tai trong xe: 150kg; Kich thwéc xe: (1530x700x1080)mm;
Cong suat xe: Power 350W/500W/650 Battery 48V 20Ah;
Pong co: 350W, 3 pha khodng choi than; Bo diéu khién:
350W, 3 pha; bi duoc khoang 80 km/1 |an sac day dién (hé
thdng dién gia dinh).

Xe dién ba banh truéc khi nghién ctru (khéng c6 phan
sac dién sir dung nang luong mat tr&i), hinh 1.

Hinh L. Xe dién 3banh F2 - Hang Kalima
2.2. Xe dién str dung nang lwvong mat troi

Xe dién st dung nang lvgng mat troi, vé két cau co pén
gom co6: Bong co dién (motor), b diéu khién motor bang
dién t&, ngudn dién (ac quy, bd pin), bd diéu khién sac, tim
pin mat troi (tdm pin nang lvgng), hé thdng khung vo xe,
hé thdng phanh, hé thdng lai va cac hé thong dién trén xe.
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Hinh 2. So dd nguyén Iy xe dién st dung ndng lvong mat troi

* Nguyén ly lam viéc: Dong co dién dwgc cung céap
ngudn nang lvong tir 4c quy, thdng qua hé théng truyén
luc truyén md men t6i banh xe chu déng. Bong co dién
dugc diéu khién béi mot bo diéu khién dong co riéng biét,
tin hiéu diéu khién duoc lay tir ban dap ga (hoac tay ga) dé
xac dinh téc do twong ng, dung mach dao chiéu dong
dién dé dao chidu quay dong co khi lui xe. Ac quy dugc nap
dién tir hai nguén: tdm pin nang lugng mat tréi va nguoén
dién dan dung. Nhitng hé théng khac trén xe hoat dong
twong ty nhy mot chiéc 6 t6 binh thuong.

+ B0 diéu khién sac: Thiét bi trung gian gitta cac tdm pin
mét troi va cac binh ac quy lwu trir. Nhiém vu chinh 1 diéu
khién viéc sac binh &c quy tir ngudn dién sinh ra tr pin
mat troi.

+ Bong co dién;: Cung cdp md men cho banh xe chu
dong. C6 hai loai dong co dién thdng dung st dung trén xe
dién c6 st dung nang lwvgng mat troi: Bong co dién xoay
chiéu (AC) va dong co dién mot chiéu (DC).

+ Ac quy: Trén xe dién c quy la ngudn ning luvgng
chinh, dung @€ cung cdp nang lwgng cho dong co dién va
cung cdp nang lwgng cho tét c& cac phu tai khac ngay ca
khi déng co dién khéng lam viéc.

+ Pin nang lvgng mat troi: La loai pin phat sinh dién ap
khi dwoc chiéu sang, né chinh la ngudn dién dé nap cho ac
guy khi xe hoat dong & ngoai troi.

+ B diéu khién dong co dién bang dién t&: Mach nay c6
chirc ndng cap dong diéu khién déng co dién chuyén déng
theo toc d® mong mudn, d6i chiéu dong co dién cho
treong hop Ui xe, tvong quan van tée cla hai banh xe chd
ddng trong va ngoai khi xe quay vong.

Qua phan trinh bay trén cho thay, véi xe dién 3 banh F2
- Hang Kalima khi hoat dong trén dudng néu dwoc bd sung
nang lvgng thdng qua hé thdng nap st dung nang luvong
mat troi, sé ting quéng dudng xe chay thuc té sau moi 1an
nap day dién. D€ lam rd van dé néu trén, nhom tac gia da
ti€n hanh nghién ctru, thiét ké thir nghiém hé théng nap st
dung nang luvgng mat troi cho xe dién ba banh.

3. THIET KE HE THONG NAP BIEN NANG LUONG MAT TROI
3.1. Lyachon tdm pin 13p trén mai che

Loai pin duwoc Iva chon la pin Polycrystalline da tinh thé;

Kich thuéc: (DxRxC) 468x340x25mm; Cong sudat t6i da: 25W,
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Dong dién: 1,5A; Trong lvgng: 2,5kg; S6 lvgng: 4 pin; Kich
thudc mai che; (DxRxC) 972,5x716,5x25mm.

* Tinh toan cho qua trinh nap va st dung dién cla xe
dién 3 banh st dung nang lvgng mat troi.

el S auy S quy A quy

Hinh 3. So d0 ddu ndi tiép cac tam pin ndng Ivong mat troi

Dongdiénnap: l,=1,=l,=1;=1,=15A

Céng suat téng cdia 4 tam pin:

Wigng = Wy + W, + W; + W, = 25 + 25 +25 +25 = 100W

Véi diéu kién lam viéc thich hgp tao ra ngudn dién 1,5A
va cong suat 100W/h

Da6i v6i xe dién 3 banh sir dung dong co 350W/h, thuc té
con st dung cac chiic nang coi, den va cac thiét bi dién
khac. Do do, dé van hanh xe dién trong 1 git sé tiéu ton
khoang 400W/h.

Vi vay, khi st dung pin nang lvgng mét troi dé nap cho
ac quy & diéu kién sang thich hop sé& nap vao 100W/h, nhu
vay ta phai sac xe lién tuc dwéi &nh sdng mat troi khoang
trén 5 gi0 thi xe sé van hanh dugc trong khoang 1 gio.

3.2. Tinh toan ly thuyét vé quang dudng xe cé thé di
dugc trong mot lan sac

Ac quy st dung cho xe la bd c quy 48V-20Ah. D& nap
dién cho ac quy ta can dong dién bang 1/10 dong dién &c
quy tirc 12 20/10 = 2Ah.

Quéang dudng xe chay t6i da bang &c quy khi dwoc nap
day la khoang 80km véi toc do chay trung binh la 25km/h.

Theo ly thuyét thoi gian xe hoat dong st dung dién &c

o _80_30n
25

* HO Sc quy 48V - SSAN

quyla T=
tb
Cong sudt ctia moi tAm pin mat troi la 25W, bén tdm la
W,=25.4=100W.
Cong sudt &c quy W,,= dién ap ac quy x dong dién
=48.20 =960W
960

; w
Cong suét ac quy theo W/h: w,,, =?“‘ =35 =300W/h.

Nhu vy, thoi gian xe chay khi cé thém bd sdc nang lwgng

w

mat troi 1a t= w960
W, —w, 300-100

trung binh 25km/h xe sé& chay dwgc quéng duong 1a; S =Vt =

25.4,8 =120km.

=4,8h. V6i van toc xe
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Thuc té, v6i dieu kién ning nong tai Viét Nam dong
dién nap cho ac quy khi st dung tdm pin mat troi la 1,3
Ampe (Do cuong do dong dién nap tir pin mat troi thuc té
trong diéu kién anh sang thich hop chi cho ra gia tri trung
binh 1,3A), cong suat ctia moi tdm pin mat troi la;

Wy = Up.lgp =64.1,3 = 83, 2W

Thoi gian xe chay khi ¢c6 thém bd sac nang lugng mat
troi:

w 960

t, = =

“ "W, —w, 300-832

P

=4,42h

Quéang dudng xe chay khi c6 thém bd sdc nang lvgng
mat troi la;

Vit = 25.4,42 = 110,5km

Tom lai: Thong qua viéc lva chon tdm pin mat troi véi
kich thwdc nhu trén dé lam mai che, tao nén mot hé thong
nap c6 cong suat 100W v6i dong dién nap 1,5A. Tuy nhién,
voi diéu kién thyc té & Viet Nam cuong dé nang khong cao
nén dong nap thuc té chi dat khoang 1,3A, sé cung cdp mot
lvgng dién ddm bdo cho xe hoat dong lién tuc trong thoi
gian dai hon 50% so v&i khi chi chay bang ngudn dién duy
nhét la &c quy trén xe.
3.3. Thiét ké mai che

* Tiéu chi dé thiét ké mai che: Mai che phai c6 a0 do bén
dé dat 4 tdm pin mat troi, che ndng, mua cho nguoi trén xe.

Duva vao kich thuéc co ban clia xe va clia pin mat troi dé
xac dinh kich thuéc cia mai che: (dai, rong, cao)
1530x770x1200mm. Cac kich thutc co ban cla xe va mai
che sau khi thiét ké, hinh 4.

Hinh 4. Kich thuéc co ban clia xe va mai che

1- M0 to dién; 2- Banh xe sau; 3- Ghé ngdi; 4- Tam pin mat trdi; 5- Guong xe;

6- Khung méi che; 7- Banh xe trudc.

St dung phan mém thiét ké 3D - Solidworks dé thiét ké,
ché tao m,éi che phu hogp véi kich thuéce clia xe va tdm pin
mat troi. Ung dung phan mém Inventor dé mé phang khi
déng hoc clia xe va kiém nghiém d6 bén clia xe trong qua
trinh chuyén dong, trén co s céc luc: Luc kéo (P,), Luc can
ctia khdng khi 1én mai che (Fy), Luc phanh xe (P,), Lirc quan
tinh (P)...

* Lirc can khong khi I&n nhat vao mat trudc cllia mai che
véi: P = 1,225kg/m?® khong khi; V: Van tdc clia xe; Hé s6 can
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khéng khi C4 = 0,42 (do bé mat chiu luc can la mét cong); A
dién tich ti€p stc. Fy,. = 1/2.1,225.0,42.40%.0,231 = 102,01N

* Lyc phanh va gia téc quan tinh:

Pi= MKV.Jpmax = (GKV/Q).Jymax (KG)

Pomac= PP = Gxqo; G la trong lvong toan bo cla xe; @
hé s6 bam gilta banh xe véi mat duong (Vi go = 0,8 xe chay
chti yéu duwong nhya)

P,=G.Jp/g

Jp gia téc cham dan khi phanh.

Vi trong khi phanh thi lyc c&n Ian Py, va P, khéng dang
ké nén ta co thé bd qua. Do dd, ¢ thé viét:

Pimax= Ppmax=> G.0 = G.Jymax/0

Tl d6 suy ra duoc:

Jomax = 0.9 =0,8.9,81 = 7,848N => P, = 152,98N.

* Lyc ly tam: F = mv?/r = 403 (r: ban kinh quay vong nhd
nhét clia xe)

*Trong lvgng clia mai che: P = 10kg.

Vat liéu ché tao khung mai che: Thép CT34 ¢é tng suat:
0 = 340 ~ 440x10°N/m?

SR Gererc 2

Hinh 5. Trong lugng va lyc quén tinh

mepongmat

Hinh 6. Luc cAn gi6 va trong lugng
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Hinh 7. Lyc ly tam khi quay vong tréi va phai

Két qua cho thay viéc lva chon vat liéu ché tao khung
mai che |a thép CT34 da dugc kiém nghiém dam bao do
bén khi xe chuyén déng dudi tac dung clia cac luc quan
tinh, lyc ly tam va trong luc.
4. THU NGHIEM

DEé ki€ém nghiém qua trinh tinh toan ly thuyét, nhém
nghiém cttu tién hanh tht nghiém théng qua qua trinh xe
chay thuc té trén duong.

*Piéu kién trong qua trinh thir nghiém:

- Chay xe nhiéu lan, khong tai, trén mdt cung duong,
nguai diéu khién xe khdng thay doi.

- buong xe chay trdi nhua, kho réo, bing phéng, it
ngui di lai, thoi tiét co nang.

- Chay xe lién tuc voi téc do trung binh la 25km/h cho
dén khi hét dién ac quy.

- Xe chay theo ki€u tuan hoan vong tron lvot di lvot vé,
khéng anh huéng béi lwc cla gid.

* K&t qua chay thi*r nghiém khi &c quy nap day dién
nhwv bang 1.

Bang 1. Xe chay duroc sau mdi Ian nap déy dién

)
amsoafls Dao PN

Tdc do 56 km xe chay duoc
STT ' A, ] T
(km/h) | Khong sl dung pinmattrdi | St dung pin mét troi
25 70 111
25 72 105
25 72 101
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18 25 73 104
19 25 74 105
20 25 69 106
Trung binh 72,75 109,65
km Bi€u dd so sénh 38 km xe chay khi sir dung va khéng sir
dyng pin mjt tr&i

PR
0000000000

Hinh 8. B thi két qua thi nghiém trén dudng

Nhan xét: Qua qua trinh thir nghiém cho thay, khi thir
nghiém cho xe chay thyc té trén dwong s6 km xe chay khi
6 str dung pin mat troi tang 1én 150,72% so v6i truong hop
xe khéng str dung pin mat troi.
5.KET LUAN

- Xe dién ba banh duoc thiét ké hé thong mai che va tich
hop thém pin nang lwvgng mat troi, gidp nguoi diéu xe khdng
bi anh huwéng nhiéu vé thoi tiét mua, ndng. Bong thoi, trong
qua trinh di chuyén van sac thém nang lugng cho &c quy sé
t6i wu quang dudng di duoc sau mbi 1an sac day dién cho &c
quy, tdn dung ngudn nang lwgng sach tir mat troi gép phan
tao nén méi trudng than thién cho con nguoi.

- V6i diéu kién thoi ti€t & Viet Nam, cvong do blc xa
nhiét ctia mat troi cling nhu thoi gian cé anh sang thich
hop cao, tao diéu kién thuan lgi cho phat trién xe dién st
dung pin ndng lvgng mat tréi ndi riéng cling nhv mang
lwgi pin mat troi néi chung, hira hen la mot budc dot pha vé
cdng nghiép nang luvgng.

- K&t qua thu duoc la co s& gilp cac nha thiét ké ché tao
xe dién ngay mot hoan thién hon trong viéc nghién ctru
nguén nang lvong cung cap cho xe.
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