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LOI CAM POAN

Tén t6i 13 Duong Qudc Tuin, hién dang cong tac tai Bo mon Ty dong hoda —
Khoa bién — Truong Pai hoc K thuat Céng nghiép — Pai hoc Thai Nguyén. Tdi xin
cam doan day 1a cong trinh nghién ctru ciia ca nhan to6i dudi sy huéng dan cia tap thé
cac nha khoa hoc va céc tai liéu tham khao d trich dan. Két qua nghién ctu 1a trung
thuc va chua dugc cong bé trén bat ci mot cdng trinh nao khac.

Théai Nguyén, ngay thang 06 nam 2020

Tac gia luan an

Dwong Quéc Tudn
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LOI CAM ON

Trong sudt qua trinh hoc tap, nghién ciru va hoan thién luan an nay, toi da nhan
duoc sy hudng dan, gitp d& quy bau cua cac thay cd, cac anh chi, cac em, cac ban va
cac to chuc. Vai long kinh trong va biét on sdu sic t6i xin duoc bay té 16i cam on
chan thanh téi:

Ban Giam hiéu, Phong Pao tao, Khoa Dién cua truong dai hoc Ky thuat Céng
nghiép thudc Dai hoc Thai Nguyén, Vién Nghién ctu Phét trién Cong nghé cao vé
Ky thuat Cong nghiép thuoc Dai hoc Thai Nguyén va Dai hoc Thai Nguyén da tao
moi diéu kién thuan loi gitp d& tdi trong qua trinh hoc tap, nghién ctu va hoan thién
luan an.

PGS.TS. Nguyén Nhu Hién va PGS.TS. Tran Xuan Minh, nhitng ngudi thay
kinh mén di tan tinh hudng dan, chi bao, dong vién va tao moi diéu kién thuan loi
cho toi.

Tap thé cac nha khoa hoc cia B mon Tu dong hoa, Khoa Pién truong Pai
hoc K3 thuat Cong nghiép, Vién K¥ thuat Diéu khién va Ty dong hoda caa truong Pai
hoc Bach khoa Ha Noi, da c6 nhitng y kién dong gop quy bau dé tdi hoan chinh ban
luan an nay.

Xin chan thanh cam on bd me, cac em va ngudi vo yéu quy clng con trai da
lubn ludn bén t6i, hét 1ong thuong yéu, quan tam, sé chia, ung ho, dong vién tinh than,
tinh cam, tao diéu kién gidp t6i ¢ nghi luc dé hoan thanh quyén luan &n nay.

Thai Nguyén, ngay thang 06 nam 2020
Tac gia luan an

Duwong Quéc Tudn
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Danh muc cac ky hiéu, céc chir viét tit

DANH MUC CAC KY HIEU, CAC CHU VIET TAT

Danh muc céac ky hiéu

Ky hiéu Don vi Y nghia
B, Bs T  Mat d6 tir thdng, mat do tir thdng & khe ho khéng khi
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pha va nguoc lai

Ma tran chuyén doi tir hé toa do ¢ dinh ba pha sang hé
toa 4o quay 2 pha va nguoc lai

Ma tran chuyén doi tir hé toa d6 cb dinh 2 pha sang hé
toa d6 quay 2 pha va nguoc lai

Ma tran dién cam

Luc dién tir do dong co 1, dong co 2 sinh ra

Luc ngoai tac dong vao truc dong co

Strc tir dong kich tir, std tong 3 pha stator, std tong

Khe ha khéng khi gitra Stator va rotor

Thanh phan truc a,p cia dong dién

Cac dong dién pha

Dong dién trén truc d,q

Dong kich tir mét chiéu

Thanh phan truc d,q caa dong dién stator

Mo men quén tinh

Hé sb khuéch dai cia nghich luu

Thanh phan dién cam doc truc, ngang truc

M6 men dién tir do dong co 1, dong co 2 sinh ra

M6 men dién tur

S6 vong day

S doi cuc

Ma tran dién tré

bién tro cudn day stator, rotor

Dién tich mat cét caa duong suc tir
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Danh muc cac ky hiéu, céc chir viét tit

Dién tich cuec tur tai khe ho khong khi

Hang s6 thai gian

Hang s6 thoi gian dién tir, hang sb thoi gian dién co
bién ap trén truc o,p

Cac dién ap pha

bién ap trén truc d,q

Thanh phan truc d,q caa dién &p stator

Nang lugong dién tu

Kich thudc mach tir

Do dich chuyén cua I8i thép, rotor

Tur théng cuc tr

Goéc léch gitra truc d va truc a

Do tir tham cua khong khi

Tbc do goc cua tir trudng stator

Hang s6 thoi gian

dai lugng mo ta trén hé toa do T*R (hé toa do dq quay dong bo Voi

Sp m?
Tsd, Tsq S
Te, Tm S
Ug, Ug \%
Ua, Us, Uc Vv
Ud, Ugq Vv
Usd, Usg Vv
W
wl mm?
z mm
Y,y Wb  Tu thong
b2 Whb
® rad
) Wb Tur thong
Lo Tm/A
s, 1 rad/s
6, G rad Vitri goc
T S
Cac chi s6 bén phai, trén cao:
f
vector tur thong.
S, I
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Danh muc cac ky hiéu, cac chir viét tit

Danh muc cac chir viét tat

Chir viét :

& Y nghia

AFPM Axial Flux Permanent Magnet (tir thong doc truc kich thich vinh
ctru)

AGBM axial gap self- bearing machine (may dién tu ndng c6 khe ho doc
truc)

AMB Active Magnetic Bearing (6 d& tir cha dong)

AMM amorphous magnetic materials (vat liéu tir vo dinh hinh)

bB bong bd

bC Dong co

bCPB DPong co déng bo

bH Pai hoc

BSCCO Bismuth strontium calcium copper oxide

CAN Controller Area Network

CNC Computer Numeric Control (Biéu khién sé dung may tinh)

CFD computational fluid dynamic (d¢ong hoc chét long tinh toan)

DSP Digital signal processor (X ly tin hiéu so)

DSSR Double stator single rotor (hai stator mét rotor)

EV electric vehicle (Xe dién)

FEA Finite Element Analysis (Phan tich phan tir hitu han)

FEM Finite element method (Phuong phéap phan tir hiru han)

FsCw Fractio,nal-slot concentrated-winding (day quan tap trung rénh
phan so)

FVA Finite Volume Analysis (phan tich thé tich hitu han)

HTC high-temperature superconducting (siéu dan nhiét do cao)

LQG Linear Quadratic Gaussian

LSAFPM  Line start AFPM (AFPM khai dong truc tiép)
Line start permanent magnet (May dién kich thich vinh ctu khoi

LSPM s

dong truc tiep)
MIMO multiple-input multiple-output (nhiéu dau vao nhiéu dau ra)
NCVC nam cham vinh ctru
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