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Energy-Saving Technologies for Advanced Air-Conditioner Inverter System

M=oy N = m] L= =23
=g BR mm  als Bk et
M ENDO Takahisa Il NUKUSHINA Harunobu l SHIMIZU Shinya

BIREOBERBELICKD, I7IVOEIREED ERENEGEROIRILE —HENE" H SEEOERRLEIC
& DIEV BEIRIVF—EENE [CEDolt, TNICED, 4 VN—FRBICHELNENEOAIRMNERENS,

CNICHIBUTEZF U7 () &, ERTNHTEVRERI7 IV OERERAT 7 VE—IBBEICEY YU ARI b
IVEIEERAL, ENEENLER o . TLENMETIE, ERTUH TP 2V TV vy HEBRIAR A v F I HEFIC Super
Junction#:&EMMOSFET (2 EE(LIELEBHMERMR FS VYR Y) ZAV, TNENER L EFET 2T “Smart -
PRE - Switching " AT ZBFE UBEHAEHREOE I R EERARICED I,

Following an assessment review of the Energy Conservation Law, the index of the energy-saving guideline for air conditioners has been
changed from the coefficient of performance at the rated operation to the annual performance factor, which is closer to the conditions of actual
use. This change requires running efficiency at low output power to be improved, which can be realized by the development of an advanced
inverter system.

In response to this requirement, Toshiba applied a sensorless vector control method to the fan motor drive system of the indoor unit for
the first time in the industry, to achieve low power consumption.  We also adopted a metal-oxide semiconductor field-effect transistor with a
super junction structure (SJ-MOSFET) as the switching device for the compressor motor of the outdoor unit. ~ This involved the development
of Smart PRE Switchingru, a technology to drive switching devices that optimizes inverter efficiency at low output power.
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Circuit block diagram of conventional indoor unit
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Circuit block diagram of newly developed indoor unit
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Input power reduction ratio vs. motor rotation
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Principle of high-efficiency operation
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Outline of newly developed inverter circuit
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Appearance of newly developed inverter
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