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DANH GIA ANH HUONG CUA SAC PIN XE O TO PIEN VO'I CAC
DPIEU KIEN KHAC NHAU

INVESTIGATION OF ELECTRIC VEHICLE BATTERY CHARGING ON DIFFERENT
CONDITIONS
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TOM TAT

O 16 dién dang ngay cang dwoc wa chudng nho nhitng loi ich vé méi trieong va chi phi vin
hanh. Tuy nhién, mét trong nhitng nhwoc diém cia 6 té dién la thoi gian sac pin. Thoi gian sac pin
phu thudc vao nhiéu yéu t6, bao gom céng sudt b sac, dung lirong pin va mikc sac hién tqi ciia pin.
Qud trinh sac pin ciing gdy ra mét lwong nhiét hao phi nhat dinh. Tudi tho pin 6 t6 dién ciing phu
thudc vao nhiéu yéu 16, bao gé‘m do sau xa va nhiét do hoat dong cua pin. Bai bao xdy dung mo hinh
c6 thé dwoc sir dung dé nghién ciru cdc phwong phdp cdi thién hiéu sudt sac pin 6 t6 dién, chang han

nhu: Str dung bo sac co cong sudt cao hon, sir dung vat liéu pin moi va su dung ky thudt sac moi.
Tir khéa: O 16 dién; Pin.
ABSTRACT

Electric vehicles (EVs) are becoming increasingly popular due to their environmental and
operating cost benefits. However, one of the limitations of EVs is the charging time of their batteries.
The EV battery charging process depends on a number of factors, including the power of the charger,
the capacity of the battery, and the current state of charge of the battery. During charging, a certain
amount of energy is lost due to heat dissipation. The lifespan of EV batteries also depends on a
number of factors, including the depth of discharge of the battery and the operating temperature of
the battery...
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1. MO PAU

Su phé bién rong rdi cua xe 0 to dién
(EV) phai d6i mat véi nhiéu thach thic, trong
do6 thoi gian sac pin 1a mot van dé ndi bat. Bé
giai quyét van dé nay, cic nha nghién ciu da
phat trién nhiéu phuong phap mé phong sac pin
nham phan tich va téi vu hoa qua trinh sac. Sac
pin 6 t6 dién 1a qua trinh cung cép ning luong
dién cho pin 6 t6 dién, gitip pin phuc hdi hoic
duy tri dung lwong. Vi su phat trién cua cong
nghé, cac phuong phap sac pin 6 t6 dién dang
ngay cang duogc cai thién. Cac nha nghién ctru
dang nghién ctru cac phuong phap sac pin méi
gitip sac nhanh hon, an toan hon va bén hon
[1]. Céac loai phuong phap mo6 phong sac pin
co ban: M6 hinh mach tuong duong: Cac mo
hinh nay biéu dién pin nhu mot sy két hop cia
cac thanh phan dién nhu dién tro, tu dién va
ngudn dién ap. M6 hinh dién hoéa: Cac mé hinh
nay di sau hon vao céc qua trinh bén trong cua
pin, xem xét cac yéu t6 nhu khuéch tan, truyén
khdi va phan tng dién cuc. Chung cung cip do
chinh xac cao hon nhung doi hoi céc tinh toan
phirc tap va tai nguyén tinh toan nhiéu hon;
M0 hinh dya trén dir liéu: Cac md hinh nay tan
dung céc k¥ thuat hoc may dé hoc tir dit liéu thir
nghiém va du doan hanh vi cta pin trong cac
diéu kién sac khac nhau. Ching cung cép su
linh hoat nhung ¢6 thé yéu cau thu thap di liéu
rong rai va thiéu kha ning giai thich. M6 hinh
lai: Cac m6 hinh nay két hop cac yéu td tir cac
phuong phap khac nhau, mang lai sy cin bang
tbt gitra d§ chinh x4c, hi¢u qua tinh todn va kha
ndng giai thich [2, 3, 4].

Viéc st dung md hinh va moé phong
bang Python cho phép thyc hién nghién ciru
chuyén sau vé qua trinh sac.

2. MO HINH HOA

Mo ta qua trinh sac pin nhu hinh 1. M6
hinh nay két hop cac yéu td tir cac phuong phap
mé phong khac nhau, bao gdm mé hinh mach
twong duong, mo hinh dién héa va mo hinh dya
trén dir liéu. M6 hinh mach tuong duong dugc
sir dung dé mo phong cac dic tinh dién cua pin,
chfmg han nhu dién tré ndi bo va dung khang.
M5 hinh dién héa duoc st dung dé mo phong
cac qua trinh hoéa hoc xdy ra bén trong pin,
chang han nhu khuéch tan va phan tng dién
cuc. Mo hinh dya trén dir liéu dugc st dung dé
mé phoéng cac yéu td nhu 130 hoa va suy giam
cuapin [1, 2, 3].
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Hinh 1. M6 ta qud trinh diéu khién trén 6 16 dién

M6 hinh mach tuong duong: M6 phong
cac dac tinh dién cua pin, bao gém dién tré noi
bo va dung khang. M6 hinh dugc xay dung dua
trén cac phuong trinh Kirchhoff va cac phuong
trinh mo ta hanh vi cua pin trong cac diéu kién
sac khac nhau.

M6 hinh dién hoa: M6 phdong cac qua
trinh héa hoc xay ra bén trong pin, chiang han
nhu khuéch tan va phan tng dién cuc. M6 hinh
dugc xdy dung dua trén cac phuong trinh hoa
hoc va cac phuong trinh mo6 ta dong hoc cua
cac qua trinh hoa hoc.

Mo hinh dya trén dir liéu: M6 hinh nay
duoc st dung dé mo phong cac yéu té nhu ldo
hoa va suy giam cua pin. M6 hinh dugc xay
dung dua trén cac dir li¢u thuc nghiém v& hanh
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vi cua pin trong cac dieu kién sac khac nhau.

Cac thong sb lién quan dén qua trinh
mo phong (bang 1).

Badng 1.

Cic théng s6 lién quan:

Tén thit niing

t 1a thoi gian
sac

Téc dd sac lwong do toa | Tudi tho pin
nhiét
V=I1*t Q=P*t N=D/D__
NP QV fa luong .| N1asé chu ky
V 1a dién ap nang luong bi
o £ ] sac
cua pin mat di do tda )
oo Dhidt D 1a do sau xa
I1a dong dién cila pin
sac P la cong suat p

toa nhiét

t 1a thoi gian
sac

m;
x4 to1 da cua
pin

D_. 1ado sau

M6 hinh nay st dung cac ham Python
de tinh toan cac gia tri ciia cac bieén trong cac
phuong trinh trén.

import math
class Battery:

def init (self, capacity, initial charge):
self.capacity = capacity
self.charge = initial charge
def get charge(self):
return self.charge
def charge(self, current, time):
self.charge += current * time
if self.charge > self.capacity:
self.charge = self.capacity

class Charger:

def init (self, voltage, current):
self.voltage = voltage
self.current = current

def charge battery(self, battery, time):
battery.charge(self.current, time)
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class Controller:
def init_ (self, battery, charger):
self.battery = battery
self.charger = charger
def control(self, current, time):
self.charger.charge battery(self.battery, time)
if name ==" main ":
battery = Battery(100, 0)
charger = Charger(240, 50)
controller = Controller(battery, charger)
# Sac pin trong 2 gio
controller.control(50, 2)
print(battery.get charge())

Két qua: Mo hinh Python da duoc st
dung dé mo phong qua trinh sac pin 6 to dién
trong cac diéu kién khac nhau ¢ bang 2. Két
qua mé phong cho thiy ring, tbc do sac, ton
that nang luong do toa nhiét va tudi tho pin phu
thudc vao cac yéu t6 sau:

Cong suat cua bd sac: Cong suat cua bd
sac cang cao thi toc d sac cang nhanh va ton
that nang lugng do téa nhiét cang lom.

+ Dung lugng cta pin: Dung lugng cua
pin cang lon thi thoi gian sac cang lau.

+ Mtrc sac hién tai ctiia pin: Mitrc sac cua
pin cang cao thi tbc do sac cang cham.

+ D0 sdu x4 cua pin: D) sau xa cua pin
cang 16n thi ton that niang lugng do toa nhiét
cang 16n va tudi tho pin cang ngan.

+ Nhiét do hoat dong cua pin: Nhiét do
hoat dong cua pin cang cao thi t6n thit ning
lwong do téa nhiét cang 16n va tudi tho pin cang
ngan.

Tdc d6 sac: Tdc do sac phu thudc vao
cong suit ciia bo sac va dung luong cua pin.
Cong suat cia bd sac cang cao thi toc do sac
cang nhanh. Dung lugng cua pin cang 16n thi
thoi gian sac cang lau.
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Bdng 2. Két qua chay mé hinh:

A . Tén that
kién sac .ing hi¢n tai dong gian sac | lugng do pin
2 P ong toa nhiét
Heu 1 sokw | 100kwh | 0% 100% | 25d9C | 2giv | skwh | 000
chuan ky
Bosac 01w | 100kwh | 0% 100% | 25doC | Sgio | 2kwh | loo0cM
thap hon ky
Pinlon 501w | 200kwh | 0% 100% | 25d0C | 4gio | lokwh | 000
hon ky
Pinmho 1o | sokwh | 0% 100% | 25d6C | lgio | 25kwh | 000
hon ky
Dosauxal g5 w | 100kwh | 0% 25d6C | 3 gio 3kwh | 1200 ¢t
16n hon ky
Nhietdd | 501w | 100kwh | 0% 100% | 45d6C | 2.5gis | 6.25kwh | 000chu
cao hon ky

Ton that ning lugng do téa nhiét: Ton
that ning luong do toa nhiét phu thudce vao cong
suét ctia bd sac va dung luong cua pin. Cong
suat ctia bd sac cang cao thi ton that nang lugng
do téa nhiét cang l6n. Dung lugng cua pin cang
16n thi ton that ning luong do téa nhiét cang
16n.

Tudi tho pin: Tudi tho pin phu thudc
vao dd sau xa cua pin va nhiét do hoat dong cua
pin. Do sdu x4 cta pin cang 16n thi tudi tho pin
cang ngan. Nhiét d6 hoat dong cua pin cang cao
thi tudi tho pin cang ngan.

3. KET LUAN

Mo hinh nay c6 d6 chinh xac cao, hi¢u
qua tinh toan, do d6 rat hitu ich cho viéc phat
trién va toi wu hoa cac hé théng sac 6 to dién.
Vi céach st dung truc vit c6 gia thanh phu hop
v6i loai vat liéu lga chon. Vi nghién ctru vé
vat li¢u cling phuc vu tdt cho co s& dit liéu cho

cadc mon hoc va do an dung trong cac trudong
dai hoc va cao dang. %
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