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TRUONG BAI HOC CONG NGHIEP QUANG NINH

KY YEU HOI NGHI KHOA HOC LAN 7.

NANG CAO CHAT LUQNG DAO TAO,
NGHIEN CUU KHOA HOC

VA CHUYEN GIAO CONG NGHE

CUA TRUGNG 8AI HOC CONG NGHIEP QUANG NINH
GAN V1 NHU CAU PHAT TRIEN KINe TE A HOI CUA DIA PHUONG
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| TBLGNG DA HOC CONG NGHIEF QUANG NINH @
Xic dinh thing si nam chim vinh ciru trong ding co LSPMSM
toe d§ 3000 vong/phit

Bé Nhur Y, Lé Anh Tain®, Ngé Xuin Cwing’, Bai Trung Kién'
Mrreomg Bai hac Mo - Bia chdt
*Trwdmg Bai hpe Cing nghiép Ha Noi
Pai hpe Hué
“Trrdmg Dai hoe Cing nghiép Owing Nink
*E-mail: denhuviinemg. edim

Tom tit: Deing cor ding bi nam chim vinh eim khoi ding triee tiép nie hedi (LSPMSM)
ngiy cang durere sir g whid frong thire 1€ vi oo higy sudt cao. Tuy nhidn, khi tdah todn thicée
ké ding co LSPMSM, etk tap nhdt b phdn tink todn nam chdm vinh ci (NCVC), dde bige
lgi cdng Mnk&dﬂﬁmmﬁm;dpﬂgmmfmdpm Ngil dung eiq bii bio 58 xde dinh

pluemg dn ba tri m.r.l'm'rgm:'un NCVC bﬂngdpngeaiSFHﬂfmdpjrﬂlmq@fphut
ihing 50 sou thict ké 58 dwee khdo sdt dde tink lam vide cia ding mm,u.ﬁm mEm

AnsysiMaxwell.
Tir khod: Bdng co LSPMEM, ansysiMaxwell, nam chiam vinh cuw

1. PAT VAN BE

Hicn nay, sir dung tict kidm, Inq:u qua uzh:lg lrgmg Ia mt rong nhﬂrg yEu cin hét sire
quan irong dé phat trién bén n]‘ng-ﬂnl i:hn virl nguy oo cgn kiét cic nguon ohién lién hoa
ﬂ:achmtaehmnrﬂn:mm:ﬂ _gcudwnumﬂmd:cunhghnrﬂm‘ldlmn
khaoing 70% tong dién ning Im:l dign, trong d6 déng co khing dnng IJ-I;- (M) dang duge sir
dunig réng rii. Ul:cmngmnhmuﬂmtdungmmilmmm hifu suft cao theo tifu chuin
IECA0034-30 dang thyre sy kha khin™,

Bé tidt ki¢m ning lwong mde giad phip thay thé cho diéng co IM 1& s dung ding co
d:mg bo nam chim vinh ciu kho déng tnec th: or i (LSPMSM). Bing oo LSPMSM
k.hnngmlmﬁmmmtmm Do viy, déng oo LSPMSM o6 hidu sudt can dat IE3, e thé lén
tmhj;usmlsl:ucmlEﬂf Mgodi ra LEFMSMmuudlﬂnlnkh.anﬁngn,rkhmdmgmmt:‘p
Hmugfmcumbﬁphguﬂmdqngdlkﬂn

Khi tluhmﬂimltrdmgmLSPMSM thi phrc mpnlmlaplﬂnurﬂlt-nau nam chim
vinh cini (NCVC) diic biét lai cang kho khan ddi voi loai ding cumtﬂcdpunEDDD
ving/phit. "n’mctulhlnanNL"u"LLhungmtdmd:ukhagmmngchrtgn,lnmsuatnmdqng
oo thap, ding co khong khdi ding dirge, thin gian khai dong ... ngoa.l NV cé chiém chi
ptu:mﬁ‘mgdqmgmLSP'v‘!bM vigc tinh todn khong 16i wu dua dén kho theong mai hoa logi
déng co niy trong thue 18

Noi dung cua bai bao xac dinh thing s MOV cho ding co LSPMSM sa dung dién
ap GE0/1 I4IVALC, the dpi.ﬂ]ﬂw.ug.’phuL(}tmthmgsa NOCVC di xéc dinh duge khao sat
ﬂgrpimbudl:ntutnmngvadﬁ:mﬂ:lamch:mdqugmLS?MSM

2. NOI DUNG NGHIEN CUU
1.1. Phwrong dn ba tri NCVC trang ding eo LSPMSM 3000rpm

Bum:nﬂ?MSMhdpugmhmﬂymmhpthpﬂunhummmﬂl
stntuf{umgmdqnngM},rmurmdmg mmdl,mglnngsucvn mgﬂn nam chim vinh
cind™. Do viy oo siv 42 tinh todn thidt k& déng co LSPMSM ban ddn dwge dira wén kich

K véu Hjl nghl KHON lin 7, thing 826822




mrmmnunpcﬂﬂm;mmrquimmﬂn

thindc oo ban oia déng oo 1M c:ung H:mgmsaudnﬁéduqc‘liuhlmnlmwlmﬂmngsuchn
dong co LSPSMPL Thing 0 kich thurde ban din cia déng oo IM 15KW toc d 3000rpm
e dira ra trén hinh 1.

s ks

b
Hinh I_ Kich thudc déng co IM 15kW tde dg 3000rpm
a. Sator; b, Rotor.

Bing co LSPMSM s& duge tinh todn thict ké phin nam chim vinh cim trén rotor cia
ding co IM. Bong co LSPMSM toc d6 3000mpm twong img vl logi ding co 2p, vige bé
NCVC twén rotor déng co LSPMSM s anh hudng nhicu dén cong nghé ché tao, hidu qua lim
vi@evﬁgﬁummmaaangm[“]

Wen thict ké NCVC lién khii, hai nira chit © déi wimg hai bén thi dién tir trtmg rong
d-gngc:rplmnhntulhuﬂ,dnngmséenhlmiuﬂlﬂmmm Tuy nhmn,ump&iummgnnmy
ﬂllchLﬁllc-htluﬂ"J{'\-CrHcmdmtmg]aﬂmhﬁmgmthg, ngods mmﬂ‘.hul:hﬁn::ltt.w
Lﬁp ghep NOVC vao rotor cmdl;lr:g co doi v dijng corco kich thirde lim. Neu chia OV
ﬂmnhnhl:ucacphnnrﬂms&ﬂaﬂimdmlutmgphmhutrmgdpugmmﬂtdmmg,m
trmmgtanvatuhumgm!nuhnsnmﬂﬁpugcal&mmmkmhmdm kha douguukhmgﬂ::

kh dgng dwoc®™  Phuong &n i6i ru 48 xudt chia NCVC thanh ba phan ©d hinh dang ké ciu
phan chia niwr hinh 2.

a)
Hinh 2. Phaeomg dn bi tri NCVC trong LSPMSM 15kW tie 43 3000rpm
a. Phircmg dn bé tri NCVC: b. Hinh dnk nghién cin thire 6
2.2, Xic dinh thing so NCVC
NCVC sir dung trong djng co LSPMSM 13 logi nam chim dit hiém NdFeB c6 Mt

do tir dur (B}, cunngd-gtl:u'l.rung lém nhit (Ha). E‘uangd:qml:mcmgnhuulm[Hm]. Mhiét dd
lam viéc lém nhit cia nam chim (Te) wa tich néng hegng cure dan {BHee )

m K# vén Hii nghl KHCN tin 7, thing 2021
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Hinh 5. Biic tinh khoi dgng voi tdi dinh mere ciia LSPMSM 15KW, 3.000 rpm
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Hink 6. D ink ding dign khoi dong v 1di dink mize ciaa LSPMSM 15K, 3.000 rpm
Tulu:iqmmnphmgm phlmgunhumwllumgs.uihmt ké ciia NOVC nhin thay
ri.ng,mhmh-l ﬁl.mhndl;umuuﬂmgumguuchmmdmgm LSPMSM oure dai trong
m.whm-vaukhnmgl‘?T vai bir truémg nay mach tir coa dgng co LSPMSM khong bi bio
hoa. Tren hinh 5, chlﬂyrﬂﬂgmmLEFMSMhmmncumcmmdﬁngduwthm
g]a.uklm-l!mgmﬁmgmmﬂmuglﬁssmiuh:nﬂwumlucﬂude.nhEDﬂ]ran
Trén hinh 6 cho Iha}' lhg,du'qdmkhmmmdhgcnbing ng4lmdmgd|l;n
lmnmduﬂlmml’hdnﬂgmmmythamnﬂgdﬂugmd&ngthmdmgmdqugmﬂw
déng bj IM.
4 KET LUAN

NCVE hhqphmlmlmmegmgdqngcn LEPMEM, viée tinh todn WOV khing
tnlsék!mgmmngch:tm hlglmntcmﬁ;ngmll:ﬂp,ﬁmgmkhuqkhmdmgdm thin
gmnkhmdﬂnglml. ugumNL'h’C:ucthlnmh‘uﬂgﬁpﬂgmLSPMSM w:;cnrﬂ:tmn
khéng i uu s& kho thuong mai hoa logi dgng co nay trong thye té. Phuong dn bo tri va t0i
Thm;s&mNEVChnugd;mgmLSFMSMdlmmtmﬂgnpl:hmghm‘mumunhthmtlm
ﬂﬂ.lmmmunupdgmgvmtrmgmthl:thdwmndqngmlsmsm Mgodi ra, vigc (mg
dung cac phrmngehapmnphmgsnhmndmvmvl;uud]maﬂ d:l:tk:dqngmij-'PMSMﬂ-
griap nguwi thict ke danh gia duge :a:ﬂmngsnl]m:lk: mdunmgmmrqcnhglm:lhﬂk:
w:h:t&nmydmu:ﬂtEhacmnmth:kluuaatcacllmngsumdu;n,cuﬂ:hﬂ:dl&nm
trong long ding co. Bitu niy s@ giop ngwin thict ké oo the dua ra duge céc phuong dn thay

K# véu Hjl nghi KHCN Hin 7. thing 52022 H
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