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THANH PHO HO CHI MINH

PE THI KET THUC MON HOQC

HOCKY: 1 NAM HQC: 2025-2026
Bic dao tao: Cao Dang (C1)

‘ Moén hoc: Ly thuyét 6 to dién va hybrid
be s0: 4 Khéa/Lép: 24C1-CNO Ngay thi:

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

Cau 1. Cho c4u hinh xe hybrid cua hing toyota nhu hinh 1. Hay cho biét tén goi cac
chi tiét 1;2;3;4;5;6;7? (2.5 diém)

Cau 2. Cho dd thi mir}h h(_)gl trang théi‘hoat déqg cﬁ? Xe THS II. Hay giai thich gé thi
trang thai hoat dong bang do thi toan d6 va so do khoi hé thong (hinh 2)? (2.5 diem)

Hinh 1 Hinh 2

Cau 3. Hay phan loai céc loai 6 t6 dién? Cho biét khai niém va vu, nhuoc diém cua 2
loai 6 t6 dién? Cho vi du loai xe minh hoa? (2.5 diém)

CAu 4. Hay phan tich tim quan trong ctia hé théng BMS trong xe dién. BMS thuc hién

nhing chirc ning nao dé dam bao an toan va kéo dai tudi tho pin? Cho vi du vé cac tinh
huong thuc té néu khong c6 BMS hodac BMS hoat dong khong chinh xac? (2.5 diém)

GHI CHU: CAN BO COI THI KHONG DUGC GIAI THICH Gi THEM.
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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
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Cau 2 | Trang thai lai xe ¢ toc d¢ khong doi.
Khi xe chay & toc d§ khong doi hodc chay dudi diéu kién tai nhe, chi st dung dong co
dé quay céac banh xe.
Cong suat dong co truyén to1 thi€t bi chia cong suat (bg truyén hanh tinh) dugc chia
thanh lyc dan dong tryc ti€p banh xe va van hanh MG1 dé phat dién




Bo6 doi dién st dung dong dién tao ra boi MG1 dé van hanh MG2 va b6 sung cho cong

Cau 3
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Céc loai 6 to dién hién nay gom c6 BEV; HEV; PHEV; FCEV 0,5

1. BEV (Battery Electric Vehicle) — Xe dién chay pin: BEV la nhiing chiéc xe khong
sir dung dong co d6t trong (ICE) hodc nhién liéu hoa thach. Thay vao dé, chung duoc
trang bi mot hoic nhiéu dong co dién, sir dung nang luong tur cac pin lithium-ion dé
van hanh. Khi nguoi lai nhan ga, nang lugng tir pin s& duogc chuyén dén dong co dién,
tao ra lyc kéo dé di chuyén xe.

Uu diém:

Khong phat thai: Khong thai ra khi thai giy 6 nhiém moi trudng (CO2, NOx, SOx...).
Chi phi van hanh thap: Chi phi “nhién liéu” (dién) thuong thap hon so véi xang/dau. it
bo phan chuyen dong hon nén chi phi bao dudng ciing thap hon.

Hiéu suit cao: Pong co dién c6 hiéu suit chuyén d6i ning luong cao hon dong co dot
trong.

Vén hanh ém ai: Tiéng 6n tir dong co dién rat nho, mang lai trai nghiém lai ém ai.
M6-men xoan tirc thoi: Pong co dién cung cdp md-men xoan cuc dai ngay lap tirc,
gitip xe tang téc nhanh.

Nhuoc diém:

Pham vi hoat dong han ché: Quang duong di chuyén dugc sau mdi 1an sac pin con han
ché so v6i xe xang/dau, dic biét 1a trong diéu kién van hanh khac nghiét (duong doi
nui, thoi tiét lanh).
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Thoi gian sac pin: Thoi gian sac pin thuong 1au hon so véi viée d6 xang/dau, tuy
thudc vao loai sac va dung lugng pin.

Ha tﬁng sac: Mang luédi tram sac cong cOng chua phat trién rong khép & mot s6 khu
vuc.

Gia thanh pin: Chi phi san xuét pin con cao, anh hudng dén gia thanh xe.

Vi du: VinFast VF e34, VinFast VF 8, Tesla Model 3, Tesla Model Y, Hyundai Kona
Electric, Kia EV6, Nissan Leaf.

2. HEV (Hybrid Electric Vehicle) — Xe hybrid (lai dién): Xe hybrid, hay con goi la
Hybrid Electric Vehicles (HEVs), 1a loai xe két hop giita dong co ddt trong va dong co
dién. Cong nghé nay cho phép xe hoat dong bang ca xing va dién, mang lai nhiéu loi
ich vé tiét kiém nhién liéu va giam khi thai.

Uu diém:

Tiét kiém nhién liéu: Tiéu thyu nhién liéu thap hon so véi xe chi st dung dong co dot
trong.

Giam 6 nhiém: Luong khi thai ra moi trudng thap hon.

Khong can sac ngoai: Khong phu thudc vao ha tang sac.

Nhuoc diém:

Hiéu suat van hanh khong cao bang BEV: Kha ning van hanh hoan toan bang dién
trong thoi gian ngan, chu yéu 13 hd tro cho dong co dot trong.

Van st dung nhién li¢u héa thach: Van thai ra khi thai, du it hon.

Chi phi bao dudng: Hé théng phtrc tap hon so véi xe chi co dong co dbt trong, c6 thé
lam tang chi phi bao dudng.

Vi du: Toyota Corolla Cross Hybrid, Toyota Camry Hybrid, Honda Civic e:HEV,
Ford Escape Hybrid.

3. PHEV (Plug-in Hybrid Electric Vehicle) — Xe hybrid sac ngoai: Xe hybrid sac
ngoai, hay con goi la Plug-in Hybrid Electric Vehicles (PHEVs), la mét loai phuong
tién két hop giita dong co ddt trong va dong co dién, véi kha ‘nang sac pin tir nguon
dién bén ngoai. P4y 1a mot giai phap giao thong linh hoat, tiét kiém nhién liéu va giam
khi thai.

Uu diém:

1,0

1,0




Két hop wu diém cua BEV va HEV: Vira c6 kha nang di chuyén hoan toan bang dién
trong quing dudng ngin, vira c6 thé di chuyén quing dudng dai nhd dong co dot
trong.

Tiét kiém nhién liéu: Tiét kiém tbi da nhién liéu néu di chuyén chu yéu trong pham vi
hoat dong bﬁng dién.

Giam 6 nhiém: Lugng khi thai thap hon so v&i HEV va xe chi sir dung dong co dbt
trong.

Nhuoc diém:

Gi4 thanh cao: Gia thanh thudng cao hon HEV do hé théng phtc tap hon va pin 16n
hon.

Hé thong phirc tap: Can bao dudng ca dong co ddt trong va hé théng dién.

Trong luong nang: Pin 16n hon lam tang trong lugng xe.

Vi du: Mitsubishi Outlander PHEV, Volvo XC90 Recharge, BMW 330e, Mercedes-
Benz C300e.

4. FCEV (Fuel Cell Electric Vehicle) — Xe dién nhién liéu Hydro: Xe dién nhién li€u
Hydro, hay con goi 1a Fuel Cell Electric Vehicles (FCEVs), 1a mdt loai phuong tién st
dung pin nhién liéu dé chuyén doi nang luong hoa hoc tir khi hydro thanh dién nang.
FCEVs dugc xem 1a mdt gidi phéap giao thong sach, khong phat thai khi doc hai, chi
thai ra nudc va nhiét.

Uu diém:

Khéng phat thai: San pham phu duy nhat 1a nuée.

Pham vi hoat dong 16n: Tuwong duong véi xe xang/dau.

Thoi gian nap nhién liéu nhanh: Tuong duong véi viée d6 xang/dau.

Nhuoc diém:

Cong ngh¢ con moi: Cong nghé pin nhién liéu hydro van dang trong giai doan phat
trién.

Gia thanh cao: Gia thanh xe va chi phi san xuat hydro con cao.

Ha tang tram nap hydro chua phat trién: S6 lugng tram nap hydro con rat han che
Hiéu suat: Hidu suét tong thé tir qua trinh san xuat hydro dén sir dung trén xe van con
thap hon so v6i BEV.

Vi du: Hyundai Nexo, Toyota Mirai.
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Tam quan trong cia BMS: BMS (Battery Management System) la “bo ndo” cua hé
théng pin HV. Day la b¢ phan quan trong nhét de dam bao an toan vi xe dién sir dung
dién ap cao (dén hon 450V), co thé giy chay nd néu pin hoat dong sai.

Céc chirc ndng chinh cia BMS trén xe dién:

Giam sat SOC, SOH, SOP dé quan 1y ning lugng va cong suit.

Quan 1y sac/xa trong gidi han an toan dé tranh qua dong, qua 4p hoic xa siu.

Can bang cell (Cell balancing): dam bao cac cell ¢6 dién ap dong déu, tranh qua nhiét,
tang tudi tho.

Giam sat nhiét do pin va kich hoat hé théng lam mat khi can thiét.

Cau 4 | Bao vé an toan: ngat két néi HV khi ¢ 16i nghiém trong. 1.0
Thu thap dit liéu va chan doan 16i dé canh bao tai xé.

Néu khong c6 BMS hoic BMS 15i:

Mot cell pin c6 dién ap thap co thé bi xa qua mirc — chét cell — hong toan bo
module.

Mot cell bi qua ap khi sac c6 thé dan téi nhiét do tang cao — chay no.

Khong can bang cell s& 1am pin nhanh chai, dung luong giam manh.

Xe c6 thé gi6i han cong suat cyc manh hodc khong thé khoi dong.

0,5

Néu nhiét do khong duoc kiém soat, xay ra thermal runaway (qué nhiét day chuyén) 1,0
— truong hop rat nguy hiém.
------------------- HET -------------------
TRUONG KHOA/TRUONG BO MON GIANG VIEN SOAN PAP AN
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