UBND THANH PHO HO CHI MINH CONG HOA XA HQI CHU NGHIA VIET NAM

TRUONG CAO PANG LY TU TRONG
THANH PHO HO CHI MINH

Péc 1ap — Tu do — Hanh phiic

PE THI KET THUC MON HOQC

HOCKY: 1 NAM HQC: 2025-2026

Bic dao tao: Cao Dang (C1)

bé s0: 3 Khéa/Lép: 24C1-CNO

Moén hoc: Ly thuyét 6 to dién va hybrid

Ngay thi:

Thaoi gian thi: 90 phit (khdng ké thoi gian phat dé).
- Sinh vién khong duoc st dung tai liu.

Cau 1. Cho cau hinh xe hybrid nhu hinh v& (hinh 1). Hay cho biét duong truyén cong

suit & ché d6 phanh tai sinh? (2.5 diém)

Cau 2. Hay g1a1 thich y nghia bang thong s6 PIN bén dudi (hinh 2)? (2.5 diém)

Table ~ Mominal properties of lithium ion batteries

Specific energy

Energy density
Specific power
Nominal cell voltage
Amphour efficiency
Internal resistance
Commercially available

Operating temperature
Self-discharge
Number of life cycles
Recharge time

140 Whkg™'

250-620Wh1™!

300-1500 Wkg™!

3.5V

Very good

Very low

Larger LIBs have become the standard battery for electric road
vehicles

Ambient

Very low, ~10% per month

=>1000

2-3h, but can be charged to 80% of their capacity in under 1h

Hinh 2

Cau 3. Thé nao la dong co tur tré chuyén mach? Hay thiét 1ap mot dong co tir tro ch?uyén
mach don gian? Cho biét nguyén 1y hoat dong ctiia ddng co don gian nay? (2.5 diem)

Cau 4. Giai thich y nghia cta cac thuat nglr SOC, SOH, SOP, DOD va dién tr¢ trong
cua pin (Internal Resistance). Néu rd &nh huong cua tung thong s6 dén hi¢u suat va tudi

tho ctia b pin HV trén xe 6 t6 dién? (2.5 diém)

GHI CHU: CAN BO COI THI KHONG DUGQC GIAI THICH Gi THEM.

TRUONG KHOA TRUONG BQO MON GIANG VIEN SOAN PE
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THANH PHO HO CHI MINH

PAP AN PE THI KET THUC MON HOQC

HQCKY: 1 NAM HQC: 2025-2026
Bac dao tao: Cao dang (C1)
Mén hoc: Ly thuyét 6 to dién va hybrid

Khéa/Lép: 24C1-CNO Ngay thi:
Dap an
STT Noi dung cau tra loi Pi¢m
Cau 1 | Cong suit truyén tir banh xe dén truc truyén dong chinh, sau d6 qua hop sd, qua truc
truyén dong thir cap, truc so cip, dén may phat dién va cudi cung dén dc quy. Qua
trinh ndy xay ra trong gia doan phanh tai sinh. Ly hop dién tir 1 va 2 duoc dong, tit ca 1,0 o
cac ly hop khac duogc ngit. Hinh v& chi
Charging battery with wheel motion [ (. can I'SN) duémg
[ - overrunning olutoh truyén cong
! suit gitta cac
truc so cép,
tha cép, truc
truyén dong
chinh va cac
Hinh 1,5 ly hop
1,2,3,4,5. Céc
chi tiét khac

generator.

electric motors

khong can
qua chinh xac

Cau 2 | Loai pin lithium-ion
Nang lugng riéng 140 Wh/kg

0,5




Mat do nang lugng 250-620 Wh/I

Cong suét riéng 300-1500 W/kg
bién 4p dinh muc 3,5 V

Hiéu sudt Ampe gid - Rét tdt 0.5
Dién tré trong - Rét thap q
Co san trén thi truong - Cac loai pin LIB 16n hon da tré thanh loai pin ti€u chuan cho 05
xe dién ’
Nhié¢t d hoat dong — lam viéc ¢ nhiét Ao moi truong
D0 tuy xa - Rat thap, khoang 10% moi thang 0,5
S6 vong do1 >1000
Thoi gian sac - 2-3 gio, nhung c6 thé sac dén 80% dung luong trong vong chua day 1 0,5
gio
Pong co tir trd chuyén mach (Switched Re!uctance Motors-SRM) 1a mét loai dong co
dién hoat dong dua trén nguyén tac thay doi tu tr¢ va chuyén mach cac cuén day pha _
dé tao ra m6-men quay. SRM co cau tao don gian, khong c¢6 cudn day hay nam cham VF hmh.sial
trén roto, nhung can mot hé thong di¢u khién phuc tap dé diéu khién qua trinh chuyén trir 0,5 diém
mach cac pha. Loai dong co nay ngay cang pho bién trong cac tmg dung nhu xe dién
nho cac vu diém nhu moé-men Khaoi dong 16n, ton hao nhiét thap va gia thanh san xuat 05
re. ’
Cau 3 | CAu tao mdt dong co tir tré chuyén mach don gian gdbm c6
Roto: La 161 thép don gian, khong c6 cudn day hay nam cham.
Stato: C6 cudn diy duge quan trén 16i thép, gidng nhu dong co mét chiéu hodc xoay
chiéu ba pha.
1,0




Hoat dong: stato va réto béng kim loai nhiém tir duoc tir hoa boi dong dién chay qua
cudn day trén stato. Do r6to 1éch khoi tur truong, mot mo-men xodn s& dugc tao ra dé
giam thiéu khe ho khong khi va lam cho tir truong dbi xtmg. Két qua 1a roto s€ quay
veé huong thang goc véi stato. Khi roto thang goc voi stato, cudn diy s& ngat dién va
roto tiép tuc quay do quan tinh. Khi roto 1éch khoi stato, dong dién dugc néi tro lai dé
tur truong kéo roto vé vi tri thang goc véi stato. Qua trinh 13p lai dé roto  quay lién tyc.
Pé thuan loi, trong thiét ké, loai dong co tir trd chuyén, mach ludn c6 s6 cip cuc stato
nhiéu hon roto 1 cip. 1,0

SOC (State of Charge): phan trim ning luong con lai trong pin. SOC g10ng nhu “murc
nhién liéu” cta xe. Anh huéng: SOC thap qua mirc hodc cao lién tuc dé gay giam tudi
tho. Xe VinFast khuyén cdo khong dé SOC vé 0%. 0,5
SOH (State of Health): cho biét kha nang luu trit va cung cip ning lugng ctia pin so
v6i pin méi. Pin duge xem 1a “hét tudi tho” khi SOH giam con khoang 70%. Anh
huong: SOH thap khién quing duong di dugc giam, tang kha ning qué nhiét hodc 15i
pin.

SOP (State of Power): kha nang cung cép cong suat cta pin tai thoi diém hién tai, phu
thugc SOC, SOH, nhiét d6 va thoi gian. Anh huéng: Khi SOC thap hodc nhiét o

Cau 4 | thap, SOP giam — xe ting toc yeu hoic gidi han cong suat. 0,5
DOD (Depth of Discharge): phan tram dung luong da su dung so voi dung luong t6i
da. Anh huéng: DOD cang cao, tudi tho pin giam nhanh hon. Dung pin trong khoéng
10-90% DOD s& giup pin bén hon. 0,5
Internal Resistance (Pién tré trong): 1a dién tré bén trong cell pin, thay doi theo trang
thai sac/xa. Anh huong: Dién tré trong cao — pin néng nhanh hon, giam hiéu suét va
giam tuoi tho.

Tom lai, cac thong sb nay déu lién quan dén an toan, kha nang van hanh va tudi tho

0,5

ctia pin HV. Hé théng BMS can theo ddi dé dam bao pin hoat dong trong gidi han an 0.5
toan.
------------------- HET ---------nmmnmmmmnm
TRUONG KHOA/TRUONG BQO MON GIANG VIEN SOAN PAP AN

(Ky va ghi r6 ho tén) (Ky va ghi ro ho tén)






