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Sinusoidal Drive Inverters for Air Conditioners — Application to High-Performance Compressor
Motor Drives

m SEKIHARA Toshikazu m HIRUMA Atsuyuki
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The power consumption of air conditioners has decreased substantially due to advancements in inverter technology and other factors. However,
further energy savings are still required for air conditioners from the standpoint of global environmental preservation.

We have developed new sinusoidal drive inverters for compressor motors to realize high-performance compressors with features such as high
efficiency, low vibration, and low noise.  These inverters have been applied to the "Plasma Daiseikair,," series, "Super Power Ecoy," series, and "Vector
IPDU,," series products. We also received the Shinpo-sho (Progress Award) from the Institute of Electrical Engineers of Japan in recognition of its
dissemination of low-cost technology for household electrical appliances.
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Motor current waveform of respective drive systems
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Configuration of sensorless sinusoidal drive

gooooooooobobobbobbbbbboooooa
gdooooooooood

0 O ODSP] Digital Signal Processor[1] RISCI Reduced
Instruction Set Computerl 0000 O0000000O0O0O
gooboooobbmmbobbooooobbooooodga
gooobbboooooobobobobbobbboobooda
gooooooooood

Joo0oooo0o0o0oooogooobbnD cT™ Current
TransformerI 0000000000 O0D0OOOOOO0OO
goooobboboobooboobbobobbbbboood
oo obuoo

3.2 JO000OO0ODOOoOOoOo

gooboboobobboobooboooboobod
godoobooooobobobbbuooooo

gooboobbobbobooboooooouu g
googdgbooobboboobbbbobboooooda
JoooooooooDoDoooooogopPMOOOOdgOO
oo oobobobobobobooo

gooooooooobooooboOoooooooooooboOoooo

ooooocooooo
VdO Rx 1d0 pLdx Id0wx Lgx g0
VO Rx 10 pLgx 10 wx Ldx 1dC) Eq
O

) O d/dt0] oooooo
VvdOvagd oooooao
1d0Ig0 oooooao
EdUEqD ooooo
RIORdORqM OO

LdOLgO oooooooo
wid oooo

6 0 obbooooooa

wQO

ooooooo

goboooooooooooooooooOoboOoOoobooooboooo
0000000000000 mdg0 M Ooo0o0oooooo

Motor equivalent circuit and motor equivalent circuit equation
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Sensorless method of respective drive systems
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Motor current detection circuit
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Efficiency comparison (1)
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Characteristics of motor current detection circuit
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Coefficient of performance (COP) comparison
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Efficiency comparison (2)
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Compressor noise comparison

DDDDDDDDDDDDD

gobobooooooboooboobobomboon

gooobopbobboobbzo000000bobooboOoDO
“ 0000000, OOoooooooo28kwoooonO
ooboobooobbobOoez0i0booooboooooo O
oot «ywoboboboooobboooo
gooboobooD gooowpbunyyyoobobogo

gooooooooobooooboOoooooooooooboOoooo

0000000
0000000,

ooooooo
“ 000000000y,

0o00000000o0o0o0o0oooO0ooooooooo0ooooo
oooooooooooooooont 0000 1PbUL,,"0000000
ooo

Sinusoidal drive product lineup

BDDDD

gooooobbooboboobbbobbboooon
ggobobooobbooobbooobobobooob
goooogooobobooooooobobboobb pMID
gbobobooooooooobooeMODDODOOODO
goooobooobbooobbobooboooob oo
goobooooboobbbbobbobooouoooon
gobobobooooboaboobobbd

gobooboboobbobboobbobbbbobn
goooboooboobboobooobboooo

oog

() 00000000 0000000000000000000”0IMA20010
000000000000000 A-300MO00000020010p.A3-2-1
0 A3-2-100

() 00D00DDO0B O000000000000000000007000 130
0000000000000 020010p.14240

(3 0000000000000 00000000 000000000700
00000 05605020010p.640 670

() 0000000000 00000000000000000 0020000
183p.

000000 SEKIHARA Toshikazu

00000000 0Dooo0ooooooooo0oon
00oooooooooooooooooo
Motor Technology Development Center

o~

)
i
&

\ 1 "
1 .
1 i

0000 00HIRUMA Atsuyuki

00000Mmo0o0oooooooooooon
00000000000 0000o00o0000oo0O0o0o0o0o
Toshiba Carrier Corp.

45

I B B




