EEE NEE RS O T GEESC B EE EH - BN - T R, Bl .
[ i1 2] PHLLTET LS

TRUMNG DAl HOC MO « BIA CHAT

HOH NGHI KHOA HOC TOAN QUOC VE
CO KA - BIEN - TIF DONG HOA
Nulinnaf Cusfirvsis on Minhotus) Ein i), dulomsation Enginerring
[MEAEZOCL]

CAC CHE DE CHINH CUA HOI NGHI

o RE Chiidl CiF KhL O khi Glawg ives
E¥ chiiide EHPit, [Dien tar, Tk m ol dahldi;
~ Many lreng, Mg lierog Lk o
Tir A b, Hirlasi, Civ 12 15
Ll gt Whulatgr 150 wid 1l Cud bl Too;
vl felleng BlE s 1l K Ehaisr erang ok Bk v EE .




HiH NGH] KHOA HOLC TOAN (IMC VE CIF KHI = BIEN - TIF BONG HOA o

LLLE] |{MEAETDZI}

MUC LUC

Numerical simulation method applicabon in the design of a line-start permanent magnet
synchroaous motar ¥

Do Nhu ¥, Ngo Thank Tuan, Ngo Xuan Cuong, Le Ank Tuan

Tinh dong dién rd trong cic mangdién mo him & cd sir dung cic bé bikn dai bin din & ché 40 qua
trimh qud 86 7
Kim Mges Linh, Nguyin Thac Khinh, Mguyln Trsimg Glang, Kim Thi Cime Anh

ldentification of Two-Mass Mechanical Systems by Using Fourier Interpolation ... .14
Thanh Loan Fham

Bimh gid mirc di Gt kiém vat léu va hinh dang hop b & mdt =5 chi tiée miy chio 51 trong Gnh 20
Phans Taln Loikg

Cir phoong phip xir b tin hidu do heomg ke v s bé hikn ddi ADC 24
Mgarvdn Tifm 5%, Kim Thi Cim Anh, Hi Thi Cuie

¥iy dumg bé do oing sudt img dung cho cic bai thi aghiém, thec kanh mach dién xoay chifu oia

phiteg thi nghidm Kf thudt dién - Dién tir trismg Bai hoe Mé - Dia chit 29
Tgupin Trirdmyg Glang

Tic dimg cia mang 56 &6 wid sur phat trifn cla tr dieg héa vi st hfa cing oghiép____ 34
Téag Mgoc Anh

Nghién oim sir Snh huéng olia cic thing =6 hai ting cinh dén b =6 cing sudt cia tuabin @6 trac
ngang chong chang kep 41
Eloéin Kim Hink, Bai MEnh Hokng, Ngayds Vin Tud, Ngwsln Sen Ting




(L]

HH NGH] KHOA HOE TOAN MC VE CIF KHE = BEN = TU BONG HOA e

|MEAEZOZXL]

Numerical simulation method application in the design of a
line-start permanent magnet synchronous motor
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1. Introdsdtion Efficency, |E4-Super Premium Eficiency, amd

Mowadays, energy saving is an
important isue for coumtries all over the world.
Ecomomical and efficent energy use is one of the
mast impaortant reguirements for sustainable
development in order o deal with the risk of
depletion of fossil fuel sources and the harmibfal
effects of polhstion om the environment. The
ﬂhﬁ:mmmmmdmﬂ}rnﬁ
TEEd'u:l::t:g;ndpml.u'{][

The [ECEMIZ50 sandard divides molor
efficdency intn fve ctegares 1El-S@ndarnd
Efficiency, [EZ-High Efficency, 1E3-Premium

[

[ES-Ifira Premiom Efidency. Induction motors
[IM] are widely used in the market today, bot
imcreasing their efficiency to §E3 .or [E4 aooonbing
to [ECE0034-30 5 extremely difficult [3-Z]. A me-
start permanent-magnet  syndironoes  mobtor
[LSPMEM] & am energy-sanng alternative to the
M mator [3-5]

The rotor Iceses of the [M acoount for aboot
M af the total losses, the LSPMEM have mo robor
lomses [5-6] Also the losx on the LSPMEM =
greatly reduced dee to the reduction of the
mntor's magnetizing oarrent. Therefore, LSPMEM
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- Choose the membership fimction and
approximate the solution on each element.

- Concatenate all elements in the anmalytical
domain to obtain the cystem matric

= Sohee the system mairix by iterative method.

To mimlate according to FEM reguines the
support of digital computers amd  softaare
programs written  om the  mathematical
foundation of FEM.
3. Dypeimization of LEPFMEM deign using FEM
numeTicl simulation method

The LSPMEM is a hybrid motor with three-
phase windings distributed in the stator tracks
{similar bo am IM), the rotor of the motor uses 3
squimel @ge and is fifed with a permament
magnet, shown m Fgure 1 [10E

i '-H!

LSPHSM can be started directly withowut using
rontroller, after starting the motor will wark at
synchronous speed with Bigh tonque, low inertia.
Depemding on the arrangement of the permanent
magnets an the rofor, there will be different motor
configurations.

The motor selecied for design simulation is a
J-phaxe type and has typicl specficatons:
Nominal Pm = 15k'%; nm = 30440 [rpen; Um
= Gl 1 1440 [V], type 2P. In order to perform the
simubtion of the optimal de<ign of the LSPMSM,
perform  the lulation of the imitial motor
parameters with the clmbtion results given in
Table 1.

Tmble 1. Coirularion resnts of maolor porameters
P = 15k W

I
H
]
]
i
[]

Result of corouait parameter design from stator
siepl foil amd motor rotor Pr = 156W; nn = 2000
[rpml Un = &G60/1140 [V} type ZF shown
Figure 2 and Figure 3.

i [

Figrare 3. Démeresions of the rotor

Imn ander to bave the opbimal desgn of the
permanent magnets an the rotnr drouit, diferent
layout optons are offered, then analysis amd
seection of the optimal design optioms are
available. For LSPMEM Pn = 15kW ope 2P
permanent magnets placed on tan symmetrical
sides, affering tweo layout options 2= follows

= (ption 1: U=shaped permanent magnets &
arranged from three segments forming

= (ptton 22 permanent magnets in the shape of
a horseshoe (Cshaped) are armrangesd

Simmlation resuls of elecromagnetc Geld
distribubion, conducior current amd LSPMESM
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speed responss of the bwo options are shown in
Figpares 4, 5 amd &

LERES LERNTEEARLL]

3

Figure 4. Flectromagaetic fiold drctribastion im the magnehic cinosit of the LSPATSM
o= Struarture of Li-shaned permanent mogoets be Sirecture of C-chaped permanent mognets

e

b

Figure 5. Current o the stator winding of the LEPMEM

a-Stracture of U-ghanad permanent megnets; b- Stecture of C-chaped permanent mognets

=

ki

Figure & Speed resporese of LEPMAA
a-Structure of U-ghaped permanent megaets; & Strecture of C-shaped permanent magnets

Kumeriml smulation results by FEM show
that both byout opbons allow the motor to start
automatically. Howewver, the U-shaped layoat plan
has astrong distribotion of electromagnetic fields

imthe moénr, making the starting cinee lomg. At that
time, the corrent on tee winding is noolinear,
causng the starting torque to vibate, spesd
response s slower the motor wibrates more



