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ABSTRACT

Similar to traditional cars, designing an electric car requires
careful calculation and testing though various stages, including
vehicle dynamics and safety systems. In this study, the author
presented a model and simulation of a basic electric
car. The simulation model was then used to apply the FTP75 test
cycle, which assessed the vehicle's response to parameters such
as motor speed, torque, control current, and state of charge. By
analyzing the simulation  results, important parameters — can
be identified and used as a foundation for further research on
electric cars.
TOM TAT

Tuwong tw nhw 6 16 truyén thong, khi thiét ké mét 6 t6 dién can
tinh todn, thir nghiém thong qua nhiéu giai doan khdt khe nhu:
Péng liwc hoc ciia xe, cdc hé thong an toan, ... Trong nghién citu
nay, tdac gia trinh bay mo hinh hoa va mé phong mét o té dién co
ban. T mo hinh mé phong nay tdc gia ap dung chu trinh thu
FTP75 @é thir nghiém cdc dép iing ciia xe vé cdc thong sé nhu:
Téc do dong co, mo men dong co, dong dién tiéu thu va trang thai
sac ciia pin. Thong qua két qua mé phong,cdc théng sé co ban cé
thé ducgc phan tich va swr dung lam co so dé thue hién cdc nghién
ctiu vé 6 t6 dién khdc.

1. GIOI THIEU

O nhiém moi trudng ludn 1a thach thic doi
vOi cac quoc gia trong qua trinh phat trién. Cac
quoc gia da cd nhi¢u chinh sach dé cai thién moi

truong. Trong do, giam lugng khi thai 1a mot
trong nhitng muc ti€u chinh. Cac nghién ctru
cho théy, dé tranh dugc cac tham hoa do bién
d6i khi hau trong twong lai, cdn phai giam lugng
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khi thai gay hiéu ng nha kinh xudng 60% so
v&i hién nay vao nam 2050.

Tuy nhién, hién nay ngudn nhién liéu hoa
thach dang dap tng 85% nhu cau niang lugng
ctia thé gidi [1]. Mot trong cac ngudn phat thai
16n 1 cac phuong tién giao thong, chiém 32%
téng lugng phat thai [2], ddc biét 1a ngudn thai
tir 6 td ca nhan. Do dd, xe 6 t6 dién dugc xem 1a
giai phap cép thiét cho van dé nay.

Viéc nghién ctru tinh toan va thiét ké 6 t6
dién dang duogc trién khai manh mé& thong qua
cac nghién ctru khoa hoc va thuc nghiém. Trong
nghién cuu nay tac gia thuc hién moé hinh hoa
va md phong mot 6 to dién co ban bang phan
mém Matlab/Simulink sau d6 4p dung chu trinh
thir FTP75 dé danh gia hiéu suat va dép tung cta
0 t6 dién. Chu trinh thir FTP75 1a mét chu ky 1ai
xe dugc nghién ctu theo mdt ti€u chuin nhat
dinh vé thoi gian, gia tdc, van tdc,... cua lién
bang EPA. Chu trinh thtr nay dugc st dung dé
danh gia hiéu suét ciia cac phuong tién trén cac
chi s6 khac nhau.

Mo hinh mé phoéng co dau vao 1a chu ky lai
xe FTP75 va déap ing dau ra 1a tde do dong co,
mé men dong co, dong dién diéu khién va tiéu
thu nang lugng cua pin. Cac thong sé nay 1a co
s& dé phan tich va 4p dung vao cic nghién ciru
vé 6 t6 dién. Nghién ctru duoc trinh bay lan luot
thong qua mé hinh héa mé hinh xe, dong co
dién, va pin cao ap.

2. So' @6 khoi mé ta cac thanh phan trong hé
chuyén dong 6 to dién

V&1 muc tiéu thu thap, phan tich danh gia
dap ing dau ra trong qué trinh van hanh xe 6 to
dién, tién hanh xay dyng mé phong gom 5 khéi
chinh duogc thé hién ¢ Hinh 1, nhu sau:

Tin hiéu s g i
FTP75 sse. i T MG hinh xe Dbap tng
t (2474 giy] ]Q{":h“é:hg':"}d[g""'e“kh”"}:{ stodién J':*'{ daura ]

Hinh 1. So' @6 truyén dong xe 6 to dién

- Khéi mé hinh FTP75: La quy trinh Kiém
tra Lién bang cua EPA (Environmental
Protection Agency), thuong duoc goi la FTP-75
cho chu trinh 1ai xe trong thanh phé, la mot loat
céc bai kiém tra do Co quan bao vé mdi trudng
Hoa Ky.

- Khéi mé hinh tin hiéu diéu khién chan ga
¢6 nhiém vu chuyén d6i tin hiéu tang giam toc
t0 tlr chu trinh thir dén bo diéu khién.

- Khéi md hinh bd diéu khién: Nhan tin hiéu
tir chu trinh FTP75 théng qua tin hidu diéu khién
chan ga @ tinh toan va diéu khién dong co.

- Khéi mé hinh xe 6 to dién: Dung dé mo
phong van hanh ctia 6 t6 dién khi dugc cung cip
tin hiéu tir m6 hinh b¢ diéu khién.

- Khéi mé hinh dap tmg dau ra: Dung dé thu
thap cac két qua thong s dap tmg ctia 6 t6 dién.
2.1 M6 hinh héa cac thanh phan
2.1.1 M6 hinh héa dong co dién

bong co di¢n dugc st dung trén 6 t6 1a dong
co ddng bd nam cham vinh ciru (PMSM), thong
s6 ky thuét ctia dong co duge tac gia mo ta &
bang 1. H¢ toa d0 tinh a, b va ¢ cua dong co ba
pha cung cp cho phan tng cua dong co.

M0 hinh toan hoc cua dong co dién dugc mo
ta bang cac phuong trinh co dién thudong phic
tap. Do d6, can sir dung phép bién d6i Park dé
chuyén d6i thanh hé truc toa do truc tiép vudng
goc (d-q).

T
Hinh 2. PMSM theo tga d¢ a, b, ¢ va d—q
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Trong toa d6 d—q, dién 4p cung cip theo truc
d—q dugc mo ta bdi phuong trinh (1) va (2).
Ud = Rmid + d(}\d)/dt - p(.l)m}\q (1)
Ug = Ryig +d(Ag)/dt — pwmAg (2)
Trong do:
ig,iq: Dong dién theo truc d va q.
Ry, : Dién tr¢ cudn stato.
P: S6 cap cuc tir dong co.
Q,,: Van tbe gbc rotor.
Ag,Aq: Lién két tir thong tir céc truc
tuong ing.
Mé-men xodn | cua dong co dién dugc xac
dinh boi phuong trinh (3).
T = (3/2)P(hdiq — Aqia)  (3)
Lién két tir thong tir c4c truc twong tmg duogc
xac dinh boi phuong trinh (4) va (5).

Ag = Lgig + A¢ 4)
Aq = Lqig (5)
Trong dé:

Lg, Lq: La dd ty cam cua dong co theo truc
dvaq.

As: Lién két tir thong tao boi nam cham
vinh cuu.

Dbi véi PMSM, gia thiét dugc dua ra 13
mach tir d6i xtmg va do tu cam Ld va Lq tuong
duong d9 tw cam Lm cta dong co. Phuong trinh
(1), (2) va (3) duoc viét lai thanh phuong trinh
(6), (7) va (8) dé thuan lgi cho viéc trién khai

mo phong.
d(id)/dt = ud/]-‘m - Rmid/]-‘m +
PWmiq (6)

d(ig)/dt = ugq/Ly — Ryig/Lm —
pwmid - p(*)m}\f/]-'m (7)

Tm = (3/2)pigAs (8)

Dong di¢n va dién &p ctua dong co dugc xac
dinh bdi phuong trinh (9) va (10).

Im = sqrt(igz + ig2 9

Uy = sqrtugz +ugz)  (10)

Trong mé phong, dong co duge didu khién
bang cach diéu chinh dién 4p trong céc truc d—q
dé phuong tién di theo mot quy dao tdc do co
chu ky nhat dinh [3]. Téc d6 va dong dién diéu
khién dugc tinh toan va diéu khién bang b diéu
khién PL.

Phuong trinh (11) md ta chuyén dong cua
rotor, dung dé tinh toc d6 quay wy,:

TmNm — Tmech = Jmd(®wm)/dt (11)

Trong do:

Trech: M6-men xoin tai bén ngoai trén truc
dong co.

H,,: Hiéu suat dong co.

Jm: Quan tinh rotor.

2.1.2 M6 hinh hoa pin

Pin c6 hai gia tri SoC (State of Charge —
trang thai sac) dugc thiét 1ap. Khi bat du chay
mé phong, SoC bang 0,9 va khi két thiic mo
phong, SoC bang 0,15 (day 1a kich hoat cho qué
trinh chay mé phong két thiic).

SoC cua pin dugc tinh bang cach so sanh
dong x4 va dong sac pin tam thoi, véi mirc sac
day danh nghia cta pin Qp,;, va sau do trir di gid
tri két qua tir gia tri SoC ban d4u (phuong trinh
(14)). Sac pin duogc tinh bang tich phan dong
dién I,,cta pin theo thoi gian. Hidu suit cua pin
dugc dua vao phuong trinh thong qua hé sd
Peukert B, hé s6 nay lién quan dén dong dién
tam thoi cua pin véi dong dién danh nghia cua
pin Iyy.

SoC = SoCy — (1/Qpn) f (Ipkg)dt (12)

Trong d6 kgdugc xéc dinh boi phuong trinh
(13).

kg = (Ip/Ipn) " [(B = DIUp)I] (13)

Ipdugc tinh toan bang cach sir dung phuong
trinh mach tuong duong cua dién dp
pinUy, (Phuong trinh (14)), véi sudt dién dong
cua cell pin don ey 1a mot ham cua SoC va dién
trd ndi cua cell pin don Ry, cling 1a mot ham cua
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SoC. Céc tham s6 nay c6 thé duoc biéu dién Up = Nps[epec — Rpc(Ip/Npp)] (14)

dudi dang cac ham da thue [4,5]. Pin duge ché Dong tai ctia pin duge tinh dya trén méi
taO tur nhiéu Cell, trong do Nps 1a sb cell pm noi lién hé glﬁ’a céng suét pln va dlén ép

tiép va nyp 12 s6 cell pin song song. Iy, = P, /Uy (15)

Bang 1. Thong s ky thut ciia pin

NE
Items Unit OSEV Tié
i
(Cruising) 300 Mile| Mé rong gu
chuan
Bat. Type - LIPB
A g , 356 (245-| 697 (480-] 653 (450 -|532 (360 -
Dbién ap dinh muc A%
421) 826) 774) 619)
. 384 (2P 360 (2P| 288 (2P
S6 lugng Cell EA | 294 (3P 98Cs) ( ( (
192Cs) 180Cs) 144Cs)
S6 lwong Module EA 10 32 30 24
Nang lugng danh nghia kWh 64 77.4 72.6 58
Dong dién danh nghia Ah 180 111.2
Cong suat xa Max kW 170 350 232 160
Céng suat sac Max kW 170 350 232 160
o Hoatdong | PoC|  -30 dén 60
MGo1 truong A z
Luu kho ddc -40 dén 70
g . ) Water
Hé thong lam mat - )
Cooling
Hé thong say -| PTCC Heater
Nha san xuat -| Mobis (LGC)| Mobis (SKI)
NE
. OSEV
Items Unit .. . o Tiéu
(Cruising) 300 Mile| M¢ rong 2
chuan
Bat. Type - LIPB
Dién 4p dinh ma v 356 (245-| 697 (480-] 653 (450 -|532 (360 -
ién 4p dinh muc
F1ap a 421) 826) 774) 619)
SH 1 Cell EA {294 (3P 98Cs) 384 (P 360 (3P} 288 (2P
0 lugng Ce S
e 192Cs) 180Cs) 144Cs)
S6 lwong Module EA 10 32 30 24
Nang lugng danh nghia kWh 64 77.4 72.6 58
Dong dién danh nghia Ah 180 111.2
Cong suat xa Max kW 170 350 232 160
Cong suat sac Max kW 170 350 232 160
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NE
Items Unit OSEV Tié
i ié
(Cruising) 300 Mile| M6 rong xu
chuan
Mo truc Hoatdong | POC|  -30 dén 60
0i truon
g Luu kho doc -40 dén 70
. Wat
H¢ thong lam mat - E% o
Cooling
H¢ théng séy -| PTCC Heater

Nha san xuat

Mobis (LGC)| Mobis (SKI)

2.1.3 Hé théng phanh cua xe EV va HEV
Phanh tai tao ¢ xe dién va xe HEV lam tang
thém do phirc tap cho thiét ké hé thdng phanh.
Hai van dé co ban dugc dat ra: mot 1a lam thé
nao dé phan bo tong luc phanh can thiét gitra
phanh tai tao va phanh ma st co hoc dé phuc
hdi dong ning ciia xe cang nhidu cang tdt; thi
hai 1a 1am thé nao dé phan phdi tong luc phanh
1én truc trude va truc sau dé dat duoc trang thai
phanh 6n dinh. Thong thuong, phanh téi tao chi
¢6 hiéu qua ddi vdi truc bi dan dong [7]. Pong
co kéo phai dugc diéu khién dé tao ra luong luc

nhiéu cang t6t, ddng thoi phai diéu khién phanh
co khi dé dap tmg hiéu 1énh luc phanh ctia nguoi
14i [8]. V& co ban, c6 ba chién luge diéu khién
phanh khac nhau: phanh hang loat v6i cam giac
phanh t6i wu; phanh hang loat v6i kha nang thu
hdi nang lugng tdi wu; va phanh song song
3. M6 phéng va khao sat anh hwéng cia cac
ché d9 van hanh t6i niang lwong tiéu thu dién
ning cda o6 t6 dién
3.1 M6 phéng mo hinh

Mo phong duge tién hanh véi loai xe ¢6 cac
thong s k§ thuat nhu Bang 2 bang phan mém

phanh thich hgp dé thu héi dong nang cang Matlab/Simulink.

Bang 2. Cac thong s6 k¥ thuit ciia xe nghién ciru
TT Théng s6 ky thuat Ky hiéu Giatri Ponvi
1 Trong lugng toan phan G 1490 kG
2 Mo men cuc dai cua dong co Memax 255 N.m
3 Cong suit cuc dai cua dong co Nemax 750 kW
4 Kich thudc tong thé LxBxH 4635 x 1890 x 1605 mm
5  Chiéu dai co s& Lo 3000 mm
6 Cong sudt pin cao ap danh nghia P 64.0 kWh
7 Ty s6 truyén HT truyén luc Tni 1
8 Bén kinh banh xe tinh Tox 15 inch
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Hinh 3. Xe ting toc trén mit duong
bﬁng phfmg

Déi voi dong xe nay, chon mé hinh dong co
¢6 dai cong suat gan dung véi cong suat cla
dong co nhu xe ¢ Hinh 3 [6] va lua chon dién
trong diéu kién van hanh theo chu trinh tha
FTP75 nhu Hinh 4.

3.2 Tin hiéu dau vao

Pé khao sat kha nang van hanh va tiéu thu
nang lugng cua 6 t6 dugc mo hinh héa va mo
phong thong sé nhu Bang 1. Trong mo phong
nay, chu trinh thu tiéu chuan FTP-75 duoc st
dung nhu tin hiéu dau vao, chu trinh FTP75
dugce xem 13 mot moi trudong gia 1ap dé cé thé
su dung moi truong nay moé phdéng qua trinh
chay cua xe 0 t6 dién ma nhom tac gia thuc hién
nghién ctru. Tir d6 khao sat va phan tich céc tin
hiéu dau ra bao gom: M6 men xodn ciia dong
co, trang thai SoC cua pin, tdc do dong co, dong
dién diéu khién dong co.

Chu trinh thu FTP75:

- Chu trinh tht FTP 75 dugc xay dung bao
g6m ba giai doan sau:

+ Giai doan 1: Kéo dai 505 gidy tuong tng
v6i quing dudng 5,78 km vdi tde d6 trung binh
41,2 km/h va mo phéng ting tc véi toe do toi
da dat 91,25 km/h

+ Giai doan 2: giai doan lai xe trong thanh
phd, kéo dai 867 gidy. Giai doan nay mo phong
vi€c lai xe trong khu vuc do6 thi, véi tan sb ting

toc va giam toc, dd xe va tam dimng, va chuyén
d6i gitra cac diy toc do khac nhau.

+ Giai doan 3: Giai doan lai xe 13p lai giai
doan 1 kéo dai 505 gidy. Giai doan nay dugc
thuc hién sau 600 gidy ké tir khi két thic giai
doan 2.

Driving Cycle FTP-75 (Urban)

¥: Speed [kmyh]
100 —

80 —

60 —

0.0 0.5 1.0 15 2.0 25
X: Time [s]

Hinh 4. Cac giai doan cua chu trinh thir
FTP 75

- Sau day 1a mot sé thong s6 co ban ciia chu
trinh thu:

+ Thoi lugng: 2.474 giay

+ Quéng dudng di chuyén: 17,77 km

+Tbe do trung binh: 34,12 km/h

+Toc d6 téi da: 91,25 km/h
3.3 Khao sat kha ning hoat dfng ciia xe voi
c4c ché d¢ van hanh khac nhau

Sau khi m6 phong mé hinh xe 6 t6 di¢n vdi
chu trinh thir FTP75 tai ciu sau, qua 3 giai doan
nhém tac gia thu dugc cac két qua mé phong
qua 3 giai doan nhu sau: M6 men X04n clia dong
co (Nm), dung lugng ctia pin (%), tbc d6 dong
co (Rpm), dong dién didu khién dong co (A).
3.3.1 Két qua mé phong khao sat kha nang hoat
dong cua xe o giai doagn 1 dwa trén chu trinh
thir FTP75 & cau sau

Dong dién di qua dong co dién:

Dong dién hoat dong cia dong co duoc trich
xudt tir 0 — 505 gidy. Biéu d6 & Hinh 5 thé hién
giai doan nay dong dién cuc dai dat 97,3 (A),
dong dién trung binh 50,5 (A). Dong dién

50



Tap chi Khoa hoc va Kinh té Phat trién T ruwong Pai hoc Nam Can Tho

ISSN: 2588 1272. 56 28 (2024)

duong thé hién sy tiéu hao nang lugng cho dong
co dién va dong dién am thé hién dong co
chuyén thanh may phat dé nap dién nguoc lai
cho Pin.

100

80

60 -

40 -

20

0

Dong dién Pin (A)

=20 F

40

-60 L . . . .
0 100 200 300 400 500
Thoi gian (s)

Hinh 5. Bi¢u d6 dong dién Pin (A) giai doan 1

M6 men xodn clia dong co dién:

M6 men xodn ciia dong co dugc trich Xuat tir
0 - 505 gidy. Biéu d6 ¢ Hinh 6 thé hién giai doan 1.
M6 men xoén cua ddong co hoat dong tai day mo
men xo0dn cao nhat khoang 100 (Nm), md men
xoan trung binh dat 40 Nm. M6 men xodn
duong thé hién su san sinh luc kéo va md men
xoan 4m thé hién dong co chuyén thanh may
phat dé nap dién nguoc lai cho Pin.

120 T T T T T T T T T T

100 -1
80
60
40
20

Mé men xoin (Nm)

80 p

0 50 100 150 200 250 300 350 400 450 500
Thai gian (s)

Hinh 6. Biéu d6 mé men xoiin déng co (Nm)
giai doan 1

Toc do dong co dién:

6000

~= 5000 F

4000 F

=
=}
=)
=

2000

dong co (Vong/phit)

@
=0 |
S 1000

o
-

0

0 1 ll)ll Ztlm 3(Ill) 460 SIIIO
Thi gian (s)
Hinh 7. Biéu do toc do dong co (Vong/phiit)
giai doan 1

Téc dd cua dong co dugc trich Xuét tir
0 - 505 gidy. Biéu d6 ¢ Hinh 7 thé hién téc do
dong co dién ¢ giai doan 1. Bong co hoat dong
vé6i toe do cuc dai 1a 6.000 vong/phut tai thoi
diém 250 giay, toc dong dong co trung binh dat
3.000 vong/phut.

Dung lwong cua pin:

Dung luong ca Pin (%) duoc trich xuat tir
0 — 505 gidy. Biéu dd & Hinh 8 thé hién dung
lugng Pin & giai doan 1, Dung lugng tai thoi
diém bét dau 1a 80%. Trong qua trinh xe van hanh
& giai doan 1 ¢6 toc do trung binh 41,2 km/h trén
quang duong dai 5,78 km.

80.5

80

Dung lwgng pin (%)
~ ~
® N =
n £ n

~
*x
T

~
~
n

~
~

100 200 300 400 500
Thoi gian (s)

=

Hinh 8. Biéu do dung luwgng pin (%)
giai doan 1
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Dung luong pin giam xudng con khoang
77,3% khi két thuc giai doan 1 c6 nghia 13 sau khi
di duoc 5,78 km dua vao chu trinh thir FTP75, mé
hinh md phong xe 6 t6 dién tiéu thy mat khoang
2,7% tong dung luong trong giai doan 1.

3.3.2 Két qua mé phong khao sat kha nang hoat
dong cua xe o giai dogn 2 dua trén chu trinh
thit FTP75 ¢ cdu sau

Sau khi chay thtr ¢ giai doan 1, theo chu trinh
chay thu FTP75 giai doan 2 kéo dai trong 867
gidy. Két qua mo phong dugc hién thi nhu sau:

Dong dién di qua dong co dién o giai doan 2:

Dong dién hoat dong cia dong co duogc trich
xuat tir giai doan 2 1a 506 — 1.373 gidy. Biéu d6
& Hinh 9 thé hién giai doan nay dong dién cuc
dai khoang 59 (A) tai thoi diém 1.200 gidy,
dong dién ti€u thu trung binh 30 (A). Dong dién
dwong thé hién su tiéu hao nang lugng cho cho
dong co dién va dong dién 4m thé hién dong co
chuyén thanh may phat dé nap dién nguogc lai
cho Pin.

60

40

~
>
T

Dong dién pin (A)
=

~
>
T

&
S
.

-60 . \ . \ . \ \ )
600 700 800 900 1000 1100 1200 1300

Thaoi gian (s)

Hinh 9. Biéu do dong dién di qua dong co &
giai doan 2

M6 men xodn ciia déng co:

M6 men xoin clia dong co dugc trich Xudt tir
506 — 1.373 gidy. Biéu d6 & Hinh 10 thé hién
giai doan nidy mé men xodn cua dong co dién

hoat dong tai ddy mé men xodn cao nhét khoang
100 (Nm), mé men xodn trung binh dat 50
(Nm). M6 men xodn duong thé hién su san sinh
luc kéo va md men xodn am thé hién dong co
chuyén thanh may phat dé nap dién nguoc lai
cho Pin.
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Hinh 10. Biéu do m6 men xoin djng co &
giai doan 2

Téc dé dong co dién:

Téc do cua dong co duogc trich Xuét tir 506 —
1.373 gidy. Biéu dd ¢ Hinh 11 thé hién giai doan
nay dong co hoat dong voi tde do cuc dai la
3.500 vong/pht tai thoi diém 809 giy, tbe do
dong co trung binh dat 1.652 vong/phut.

3500

3000 F
2500 (‘ n

2000

1500

1000

Téc dd dong co (Vong/phut)

500

LU,

600 700 800 900 1000 1100 1200 1300
Théi gian (s)

Hinh 11. Biéu do téc dé dong co
(Vong/phut) ¢ giai doan 2

52



Tap chi Khoa hoc va Kinh té Phat trién T ruwong Pai hoc Nam Can Tho

ISSN: 2588 1272. 56 28 (2024)
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Hinh 12. Biéu d6 dung lugng Pin (%)
giai doan 2

Dua trén chu trinh thir FTP75, dung lugng cua
Pin duogc tinh kéo dai trong 867 gidy va gia tri
phén trim dugc tinh bat dau sau khi két thiic giai
doan 1. Két qua thu thap duoc dit liéu dung luong
ctia Pin (%) thé hién ¢ Hinh 12. Véi toc do trung
binh cuta 6 t6 dién la 34,2 km/h, dung lugng Pin
tai thoi diém bét ddu 1a khoang 77,3% va khi két
thuc giai doan 2 nang luong dién cua Pin giam
xudng con khoang 74,7%. Nghia 1a sau khoang
thoi gian 867 gidy 6 t6 dién tiéu thy mat khoang
2,6%. Diém két thiic giai doan 2 tai 1.373 gidy.
3.3.3 Két qua mé phong khdo sdt kha nang hoat
dong cua xe ¢ giai doan 3 dva trén chu trinh
thit FTP75 ¢ cdu sau

Dong dién di qua dong co dién:
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Hinh 13. Biéu do6 dong dién di qua dong co
(A) giai doan 3

Dong dién hoat dong cua dong co dugc trich
xudt tir 1.969 — 2.474 gidy. Biéu d6 ¢ Hinh 13
thé hién giai doan 3. Dong dién cuc dai dat 99
(A) tai thoi diém 2.160 gidy, dong dién trung
binh 50(A). Dong dién dwong thé hién sy tiéu
hao nang lugng cho dong co dién va dong dién
4m thé hién dong co chuyén thanh may phat dé
nap dién nguoc lai cho Pin.

M6 men xodn cia dong co dién:

Mb men xo04n cla dong co dugc trich XUt tir
1.969 — 2.474 gidy. Biéu d6 & Hinh 14 thé hién
giai doan 3. M6 men X04n cua dong co hoat
dong tai ddy moé men xoén cao nhat khoang 100
(Nm), md men xoén trung binh dat 49 (Nm). M6
men xoén duong thé hién su san sinh luc kéo va
md men xoin 4m thé hién dong co chuyén thanh
mdy phat dé nap dién nguoc lai cho Pin.
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Hinh 14. Bi¢u d6 m6 men xoian djng co

(Nm) giai doan 3

Téc dg déng co dién:

Téc do cua dong co duogc trich Xuét tir
1.969 — 2.474 gidy. Biéu d6 ¢ Hinh 15 thé hién
tde do dong co dién ¢ giai doan 3. Pdng co hoat
dong véi tdc do cuc dai 1a 6.000 vong/phut tai
thoi diém 2.210 gidy, toc dong dong co trung
binh dat 3.000 vong/phut.
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Hinh 15. Bi¢u d6 toc do dong co (vong/phut)
giai doan 3

Dung luvong cua pin:

Dung lugng cua Pin (%) dugc trich xuat tir
1.969 — 2.474 giay. Biéu d6 ¢ Hinh 16 thé hién
dung luong Pin ¢ giai doan 3, Dung luong tai
thoi diém bat dau 1a 74,6%. Trong qua trinh xe
van hanh ¢ giai doan 3 ¢c6 tdc do trung binh 41,2
km/h trén quang duong dai 5,78 km.
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