# TAP CHI KHOA HOC DAI HOC CUU LONG

NGHIEN CUU CHE TAO XE PIEN 4 CHO NGOI
SU DUNG NANG LUQNG MAT TROI

TRAN NHAT LINH!*, NGUYEN DPAI PHAO? CAO VAN THI?
Tom tit
ai bdo giGi thiéu ndi dung tinh todn, thiét ké xe dién 4 ché ngoi sie
dung nang lwong mdt troi (NLMT). Trén co so ké thira cdac ngi dung
ctia mo hinh xe dién 4 cho ngoi phuc vu giang day, chung toi da tinh
todn, ché tao thanh céng xe dién 4 ché ngéi sir dung dién NLMT. Két qua nay
c6 thé sir dung trong viéc nghién cuu, ché tao xe dién NLMT.
Tir khéa: xe di¢n, dpng co di¢n, hé trong truyén lie dign, NLMT.
Abstract

The article introduces the content of calculation and design of 4-seat
electric car using solar energy (NLMT). On the basis of inheriting the contents
of the 4-seat electric car model, we have calculated and successfully built a
4-seat electric car using solar energy. This result can be used in the research

and manufacture of solar electric vehicles.

Keywords: electric vehicle, electric motor, electric drive drum system,

solar energy.

1. Giéi thi¢u

Xe dién str dung NLMT it gay 6 nhiém
moi trudong dang 12 mot trong nhing xu thé
phat trién ctia thoi dai. Vi tinh trang khoi bui
do céc dong co xang va diesel ngay cang tram
trong thi xe dién st dung NLMT la mét phuong
tién can thiét dé khac phuc tinh trang 6 nhiém
nay. Bén canh do viéc di lai trong khuon vién
cac truong dai hoc 16n, cac khu du lich sinh
thai, cac khu cong nghi¢p... Xe dién st dung
NLMT la mot phuong tién dua rudce an toan,
it gay tiéng on.

Trong dé tai nay chung t6i nghién ciru,
tinh toan, dua ra cac phuong an tinh toan thiét
ké, chon cac hé théng khung gam phu hop,
nghién ctru hé thong diéu khién dién NLMT
trén xe, va tién hanh ché tao xe dién chd duoc
4 nguoi.

2. Chon phuong 4n thiét ké

2.1. Chgn dong co

Trong qué trinh tim hiéu, nghién ctu
chung t6i nhan thdy dong co dién mot chicu
khong chdi than (Brushless DC motor - BLDC
motor) ¢6 nhiéu vu diém, duoc str dung phd

12 Sinh vién nganh Cong nghé ky thudt Co khi, khéa 18, Khoa Ky thudt - Cong nghé, Truong DH

Cuvu Long.

3 Pho Truong Khoa Ky thudt - Cong nghé, Truong PH Curu Long.
* Nguoi chiu trach nhiém vé bai viét: Tran Nhdt Linh (Email: trannhatlinh388@gmail.com)
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bién trén xe dién. Ty 1¢ cong suat/khdi luong  xac), co thé tang toc va giam tbc trong thoi
may dién cao, ty 1¢ momen/quan tinh 16n (c6  gian ngin, hiéu suét cao, két ciu gon.

thé tang tde nhanh), moment diéu khién duogc
O Vi tri béng khong, van hanh nhe nhang (dao
d6ng ctia momen nho) tham chi & tdc d6 thap Chon phuong 4n dan dong st dung 1
(dé dat dugc diéu khién vi tri mot cach chinh  motor dan dong cau sau

Accquy U"l Motor I

) )

Hinh 1. Phwong 4n din dong cau sau

2.3. Chon hé théng treo

2.2. Chon phuong 4n din djng

op sO

H

bé dam bao su cling vitng va On dinh, tic gia chon phuong 4n h¢ thong treo dung nhip
O cau trudce va cau sau:

Hinh 2. Phuong 4n sir dung hé thong treo dung nhip
2.4. Chon h¢ thong li

Pé don gian trong viéc ché tao va dan dong, ta chon hé thong 14i banh rang, thanh ring
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Chup chin bui
Ecu him
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Ecu diéu chinh vong bi banh ring

Vong bi Nip diéu chinh
Bénh ring
Cao su chin bui °
Lo xo
Dan huén
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Khorp ciu
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V6 co cdu lai
Thanh ring v
g anh diu 6 tuyn thrp cdu

Tha.nh néi thanh ring

Hinh 3. Phuong an hé théng lai banh rang, thanh rang
2.5. Chon h¢ th(")ng phanh
Do xe hoat dong & toc do thdp nén chung t6i chon co cau phanh tang trong, dan dong

co khi.

Cén day Cam tac ddng

Tang tréng

Cam léch tam Chét féch tam

Hinh 4. Phwong 4n hé thong phanh tang trong, din dong co khi
3. Thiét ké, ché tao xe dién 4 chd ngdi sir dung dién NLMT
3.1. Thiét ké, tinh bén khung san xe
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Hinh 5. Kich thudc khung san xe

Str dung thép hop CT3 kich thudc 40mm
x 80mm va 25mm x 50mm c6 d6 day 1.5mm
dé ché tao khung san xe.

3.5. Tinh chon dfng co
3.5.1. Truomg hop xe vuot doc 10°

Luc can lan: P, = m.g.f.cosa =
470*9.81*0, Ol8"‘cos100 8IN

Luc can doc: P, =m.g.sina =
470*%9.81*sin10° = 800 N

Luc kéo ¢ banh xe chu dong phai 16n
hon téng lyc can lan va luc can doc thi xe
moéi chuyén dong duogc: P =P +P =81+
800 =881 N

Gia st thiét ké xe 1én doc véi toe do 4
km/h=1.1 m/s

Cong sudt kéo: N, =P v =881*1.1 =
969 W

3.5.2. Trwong hop xe chay trén duong
phing véi toc dd 25 km/h

Luc can lan: P, =m.g.f=
470*9.81%0.018 =81 N

Luyc can gié: P = KF.W? =

0.4%1.5%6.9? = 28N
V6iF=08BH=08*12*1.6=1.5
m? : dién tich can chinh dién cua 6 t6.
m: khéi luong xe [kg]; f: hé s6 can lan
Luc kéo can thiét ¢ banh xe chu dong:
P =P +P =81+28=109N

Cong suat kéo can thiét & van toc v =
35 km/h:

N, = P_v = 109%(35/3.6) = 1059 N

Viy cong suat dong co can thiét : P =
969/m = 969/0.95 = 1020 W

Véin = 0.95 1a hiéu suét ciia dong co
dién

Ta chon dong co dién BLDC cé cong
suat P_ = 1200 W.

Thong s6 dong co:

Loai dong co: Bdng co dién khong
chéi than BLDC

Cong sudt: P_=1200 W. Téc do dau
ra: n = 580 vong/ phut.

Dién ap dau vao: 48V. Momen max: T
=20 Nm.
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3.6. Chon hép diéu khién dong co
Véi dong co P_ = 1200W ta chon hop diéu khién c6 cong suat 1a 1500 W

H¢ thong tin hi¢u,
chiéu sang

Bang diéu
khién
T

Acquy H Hop diéu Motor
/ khién dong co

Ban dap ga

Can soO

Hinh 6. So' @6 khdi diéu khién dong co dién

3.6.1. Nguyén ly hoat dong: 898*0.25 = 224,5Nm
Ac-quy cip ngudn cho bang diéu khién, > i=M_/T=2245/20=11.225
hé théng chiéu sang, tin hi¢u, hdp diéu khién Ta chon ty sb truyén cum Vi sai, giam
dong co. toci=12.5
Hop diéu khién dong co nhan tin hiéu tir 3.8. Chon Ac-quy:
vi trf can s6 (3 vi tri: D,N, R), vi tri ban dap Ghép nbi tiép 4 dc-quy 12V, 30 AH
ga, tbc d6 motor. Ttr d6 hop sé ra tin hiéu didu  thanh dc-quy 48V, 30 AH
khién motor chay tién, Iui hoac ding. + Dong dién dc-quy phong I =P /U =
3.7. Tinh ti s6 truyén cum giam téc,  1200/48 =25 A
vi sai + Thoi gian xe chay véi téc 46 25km/h
Luc cén 16n nhat khi xe 1én doc P, = :t=30/25=1.2h
898 N + Quang duong xe di dugc la: S =
Ban kinh banh xe R, =0.25 m 1.2*%25 =30 km/h

> Momen kéo max M___ =P R = 3.2.3. TAm pin ning lwong mit troi
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Hinh 7. TAm pin NLMT
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Bing 1. Bing thong sé ciia tém pin mdt troi

Mode MGS-440-144M-S
Loai Mono Crystalline
Kich thudc(LxWxD) mm 2115x1050x40 mm
Can nang 24K g
Cong suat 440W
Dién thé nap (Vmp) 41.4V
Dong Dién nap (Imp) 10.63A
Dién thé hé mach (Voc) 49.8V
Dong doan mach ( Isc ) 11.16A

Hinh énh thue té ciia xe dwoc ché tao

B
e ——— - o

f"f === = I
j CUULONG
oA He S

Hinh 9.
Xe nhin tir
phia sau
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Hinh 10. Téng thé xe

Thong s6 xe dién:

Pong co: Kiéu dong co dién khong choi
than BLDC, 48V x 1200W

Accquy: 48V, 30Ah

Thoi gian sac: 6h (khi troi ning git),
dong sac 8.5A

Thoi gian chay: 1.5 - 2.5h ¢ téc do 35
km/h

Van tdc dinh mtre : 35 km/h, Tam hoat
dong: 20 - 25 km.

4. Két luan

Tac gia da thiét ké, ché tao hoan thanh
xe dién 4 cho ngoi st dung dién NLMT, hoat
dong dugc véi van toc v max 35 km/h, tam
hoat dong 20 - 25km.

Xe c6 thé 1am hoc cu cho sinh vién nganh
co khi, 6 to, dién tu.

Huéng phat trién dé tai:

- Xe dién nay can duogc tiép tuc kiém
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nghiém céc thong sb hoat dong nhu: Thoi gian
chay lién tuc tdi da, kha ning nap xa cta binh
ac-quy, hoat dong cua tAm pin NLMT, hoat
dong ctia dong co trong didu kién qua tai.

- Néu c6 diéu kién vé kinh phi can khao
nghiém kha nang phat dién khi 1ap thém 2 tam
pin NLMT.
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