wunn1sed faaan - nsuseusandanududunistuiedsutamesniiluseuy
(ENERGY SAVING FOR ELECTRIC MOTOR DRIVE IN ELECTRIC VEHICLE SYSTEM)

cal = ¢ A v
9197158NUINWN: F9IANENTIITY AT.NBING BIITNY , 175 .

AdAYY - aupudliin szuuTuirauNemes i Uszndandasnu

ﬁaqﬁumuaum‘lﬂﬁﬂLsé’hmﬁwmwﬁﬁiyﬁamiﬂmmﬂuLLazmssuua'q OGNRORG
wangtadesiuiu eladeauaudesniseysnviuindeuvesdenulan Jadeauuleuis
Wa99U wagn1swaLImalulad Aduwnd NuIdeIngrdnustiawduniagfnying
WM SUSTERTANS I U MTUNITTULAR DU LeUs N Tussuvsusud i Tranuise
FurdaulAszeENaNRLNINTURBNTNSaUNISVITALUALNDS Lo SausuiumsTupaay
wUUAALAlTnszUIUNITUSENSaNdsu IneagyinnnsAne 2 syuu Usenauluaie ssuu
) =~ Ao v & ~ ° & a 1y} a | = aa )
JULAADUN LT UBLMDS LT 82UNaUWE hazlawWasTalasuasdakiltnanails I5Ussudn
U Ql' o v % Y} 1 t:l' 6 o
waundaue londnnisusuainseuanawnosuuwny d (nseuanivaundndlunis
AIVANLUULINGBS) DidAlvanzauluanznistuingausie o e liiianisusenda
a9 Tagiansun1susendangsiuainaunisnasinidunavesuemas Alaain
LUUTIRINNANAAIEASUULAY dg A8ITMANNETEANALAAIAATIINAITNIAN
v ¢ Y a ¢ A I a ¢ v val
ayusvasaun1siaslnihdunnvesuawesifisuiuAnsewan awmmasuuwny d wailvd
Awvirfuaug wagyinswisuiisunansusendanasanu lagldnisdnassaniunisalsie
a s = Y] P v o ) Y] A o
watagiauasiugy Gwanld aunsoasulai nislindnnisusendandsnumuniiaue
o v Y d' d' v [ d' o o dl' U QI ‘:’f{
YMIATEUUTULAR DUT LT UDLNDS T LA U EA NI TULAR DULATEIEMIUANTY 27.39
Alawwns TuvueissuuTuma sun lduamosaalasdastawiindnaiisaruisadundoule
SEYLMIWNUTY 140 LUASABULITOUNITVISALUMNDT NNSTULARDUNBLABSTIlAsUAYTA
WANDTN NS NNSUTENTANS 1 UL S AEus luuITeIne dnusanusaTuedou

Ieszozmanudunesdntsy luana1991nn1sTuLAd U luinssuIunITUSERI AN 191U



o J - -~ - o J - 4 ° - W
PINWARINAT ManmsUsEndanasulunisduindoususunlwiinuisnuinausluauive

- - t: v - o - - ol °
wmuwuauas‘lﬂuammauamai‘lﬂﬁ'ﬂumwuLﬂaautﬂuuunuamas’mumma'mtwa

- - - J o (
aivismnssylni anuilataunAnw ... XM,
a o
Un1sAnw 2565 aneilefennsdiuinm ... /\2‘2 ..........



NONTAKAN MANGKALA : ENERGY SAVING FOR ELECTRIC MOTOR DRIVE IN
ELECTRIC VEHICLE SYSTEM. THESIS ADVISOR : ASSOC. PROF. KONGPOL
AREERAK, Ph.D., 175 PP.

Keyword : ELECTRIC VEHICLE/ELECTRIC MOTOR DRIVE SYSTEM/ENERGY SAVING

Nowadays, electric vehicles play an important role in transportation due to
environmental conservation, energy policy, and technology development. Therefore,
this thesis focuses on an energy-saving approach for driving an electric motor in electric
vehicle systems to be able to drive more distance per one battery charge cycle
compared with the conventional drive without the energy-saving approach. The three-
phase induction motor and the permanent magnet synchronous motor are the electric
motors considered in the electric vehicle drive systems in this thesis. The concept of
the energy-saving method proposed in this thesis is the adjustment of an appropriate
stator current value on the d-axis in various driving conditions to achieve energy
savings. The motor input power equation from a mathematical model on dg-axis is
used to determine the appropriate stator current value on the d-axis for energy savings.
The derivative of the motor input power with respect to the stator current that is equal
to zero is the optimization method applied in this thesis to minimize the consumed
input power. The hardware in the loop technique is used in this thesis to simulate
energy consumption between the drive method with and without an energy-saving
approach. The simulation results show that the distance is increased to 27.39 km per
one battery charge cycle when the electric vehicle uses the three-phase induction
motor drive with the energy-saving approach. However, when the permanent magnet

synchronous motor is used, the distance per battery charge cycle is slightly increased



to 140 m. It is no different from a drive without the energy-saving approach. Therefore,
the energy-saving approach proposed in this thesis will be effective when the electric

motor in the electric vehicle system is a three-phase induction motor.
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