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Position Sensorless Starting of BLDC Motor for Compressor
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ABSTRACT

The magnitude of output torque in a BLDC Motor depends on torque angle so that the exact initial position
of rotor is essentially required for good starting. This paper presents a novel starting control method for
smooth starting in a position-sensorless controlled BLDC motor drive for reciprocating compressor of
refrigerator. The proposed method starts a BLDC motor using information on the initial position of rotor,
determined from current response characteristics, and shows robust starting capability to starting load
variations. The effectiveness of the proposed method is verified through experimental results.
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Fig. 1 Configuration of reciprocating compressor
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Fig. 3 Conventional sensorless starting seguence
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Fig. 4 Starting current waveforms of BLDC motor for
compressor(starting failure condition)
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Fig. 5 Current control system of BLDC motor

_ G1(s)G2(s)
19 = 161060 O @

1+ G1(3§GZ(S) E(s)
HAFA 719 o]5& thF3t Zo] AAH3,
K,=Lo ., K,=Ro ®)
A (F e 2ol dF G

a)()
s+o,

I(s) = Ix(s)

T (sto Cs)/(§+R/L) E(s)
(4)

a9 62 2 @ollA A7 Alolr|y UdES 7tz
1Hz¢ 10HzZ 4R R0E o, 971494 oist dAF $
o Agdad did Be dEolrh 19 694 AF
Aol7]e] ddZo] 1HzY W, 10Hz 75l ulsf A
Fo Ol oS0 o F/1Ee ¢ & At
ZA BE FAHAM AR AER Ql§ WAHE
A7IHE S A A9 A4 A JeHE
7. et AF A7l qgEE AA HAs
W AFgs ZEY qridde] AF Ar)d 9
AAEE AErt EoE87] Wi, g71dge AR
S o A&t AR AHFA &F b £
2hg FAA 7

a9 7S AR AorY dFES 2HzE AT
I, AF AHE 2A FEHA AA8] F7MA7IHA A
T ANE Fdst acdo 2 A FES 3 F Y
AF &

07 TS et A A2 3RelN sz
$AYom A% A71ue Aol AR Aoirldl o

o2 Agate] AF SHo WEo] AT & F 9
th. 29 7914 ZCP by bAe dAA¢ezRE
71dge] ZCPE AHEse 329 8L Ushir.
A Aoz Qe dr|dde o3 ZCP AE:

NEE GYE WL ¢ F Ak

Bode Diagram

0 -
. g P
a e R ¢
S 40 . O Tosg
3 X st £
2 . —
B o O:Fc=10Hz
=

o ‘ _ X iFc=1Hz

15 10 "==0 10 1w 10
Frequency (rad/sec)
6 A7|Hd| st FSE Merrel BodeME
Fig. 6 Bode plot of transfer function between
back-emf and current response

lebrey

2A

0A

O8 7 MM e MFSE(1A/div, 0.1s/div)
Fig. 7 Current response during al ignment
(1A/div, 0.1s/div)

a9 79 19 82HH ¢E7] +5€ BLDC AF
719 A A8 AF 952 ukE A" gk xe A



444  ENETEE wGE F1%E F55 20065 104

SHoERY mod £ glgS A F ok
A Z2, e AdA BAFoA ZCP AE3 2
2RE A AE AF dRE 493 5 9
. A7Fe) 8HIE mlo|la2IZ 2 HME AEEE A
Ab 222 9 HF Aort B
o+ H&g wl o] ZCP
A HE AE ARE B
Atk ZCP #AE 3= &
Qo= QABEle] PWMo 23 o
ANSE 7CP A% A3=2 FE XA g=
kel

JE Y

Loy 2 Su
o

2
o,
i,
e

o3
48

pas
)
o
)
W, oy
o
£

op |o

3}
=

L lo
abli

i o iy
>

o

o
2,
olo
Ol
X

10 (N o8 g g )y 2

CP

i it b o b bbb

|

a8 8 MYuFoMe MESEH1A/div, 0.1s/div)
Fig. 8 Current response during alignment
(1A/div, 0.1s/div)

a9 9% ¥ =EAM Adste ¢4%718 BLDC A
719 71% ¢adEe dehig A5 Ao $H 5
BeERY Al FEol FH3] 4T Al
71 7HE5e AR A AEo] A el
e W 7hA AEE wEJT A AE AT
FE detete HALE gE 2k AR A7l o
QES 2Hz2 AAT AEolA, d5F AE T &
A BEE A=gn o, FA FE A AF
ARG i AF SHeERY QxS Fotu, oA
o Ad gE FToM HhY R(Emax)E T

=

Emaxe] gto] 93 +#(Thuth 2 Ao 24

5] o|Foixx] L Ao BErsel 2

HAg ANEI, A4 Al AA Aol 4F

57) 7i%e Fo 84T 9]

of V58 SEAA AT F ANEA A

£z Ageld LAV 19 9IA Thi JHL
>

N,
offt
)
R
ofr
e
¥
N
1o
)
lo
il
ox
=(l){=l
)
£

J

M8 M=

0

= g

28 HAHM BFR2AH
gt T ZIhBHEmaxiE 7 &

Yes

2 0t&

v

gl A A E

'

dide|a R

38 9 HeHE MAME|A V| =AM
Fig. 9 Proposed sensorless starting sequence
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Fig. 11 Starting current waveform
(conventional method)
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