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A new type of air conditioner incorporating a variable-capacity-control inverter to improve energy
saving and comfort has been developed as a pioneer for domestic use. Since the inverter controls
the revolving speed of the compressor, both the cooling and heating capacity are controlled auto-
matically in the range of 40 to 120% of its rating ; besides, the rated output is retained even in the
case of 0°C ambient temperature. As compared with the conventional types, the new type exceeds
by 40% in saving energy and is markedly improved in comfort. This type may well be said to have

reached the stage to realize the age of true variable-capacity control of home air conditioners.

Key words: Air conditioners, inverters, Rotary compressors, Hgat pumps, Rotation,
Speed control, Specifications, Savings, Energy dissipation, Camfort,

Seasonal variations

1. Introduction

The market of heat pump air conditioners (i.e. air
conditioners capable to operate both for cooling and
heating) in Refrigeration Year 1981 showed a significant
year-on-year growth at 23% and is believed to be
promising going forward.

In this newly developed residential heat pump air
conditioner RAS-225 PKHV / PAHV, an inverter, which is
a device for variable frequency control, is incorporated so
that the rotation speed of the compressor is regulated for
controlling the cooling and heating capacity in the range of
40 to 120% of its rating. Under this mechanism, the air
conditioner operates with the capacity optimized
according to the required cooling or heating load, leading
to a significant energy saving at approximately 40% of a
conventional model of Toshiba. In addition, the fact that
the air conditioner works based on a continuous operation,
unlike the conventional on/off (start and stop) operation,
has contributed to an improved comfort. The functions,
features, and benefits of the inverter air conditioner are
discussed in the following sections.

2. Product Outline

2.1 Product Specifications

This air conditioner is a ductless split model for a 6 to 10
tatami-mat room (9.9 square meters and 16.6 square meters,
or 107 square feet and 179 square feet, respectively), the
most common capacity range for residential use in Japan.

Figure 1 shows the appearance of the indoor and outdoor
units and Table 1 represents the specifications. The major
differences from the conventional model are (i) the cooling
and heating capacity has an approximately 1-to-3 variable
range; (ii) the heating capacity at 0 degrees Celsius
ambient temperature, which with the previous year’s
model goes down to approximately 82% of the rated
capacity, is retained with the new model at 100% of the
rated capacity; and (iii) the new model can perform at the
same capacity regardless of being used in different
frequency regions (e.g. 50Hz and 60 Hz regions in Japan).

2.2. Structure and Features

As mentioned in the above paragraph, this is a split air
conditioner that consists of an outdoor unit and an indoor
unit. A newly developed brushless DC motor is used for
the indoor unit to drive the fan and an air-conditioning-
dedicated compact-design inverter is mounted on the
outdoor unit. While using single phase 100V as power
source, the air conditioner outputs the power to its
compressor at three phase 200V, which is reasonable from
a viewpoint of the inverter structure. The frequency is
controlled within a range of 30 to 90Hz and the rotating
speed of the compressor is variable within a range of 1,800
rpm to 5,400 rpm. The flow rate of the circulating
refrigerant is optimized by the variable rotating speed of
the compressor and as a result the capacity of the air
conditioner may be controlled within a wide range of 40 to
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120% of the rated capacity (in case of heating).

The refrigeration cycle may, with its unique circuit
configuration, sufficiently respond to a significant change
of the refrigerant mass flow rate. The control of the entire
air conditioner is performed by a micro-processor
equipped with the indoor unit. One of the remarkable
features here is a new technology to transfer serial signals
as an efficient method of communicating the commands on
frequencies necessary for operations with the inverter

mounted on the outdoor unit.
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Figure 1. Indoor and outdoor
units of the residential inverter
air conditioner

Table 1. PKHV/PAHV
Model RAS-225 PKHV/PAHV RAS-225 YKH/YAH
Power Source Single-phase 100V 50/60Hz Single-phase 100V 50/60Hz
Heating
Capacity (k cal/h) 3,150 (3,750 - 1250) 3,000/ 3,400
Power Consumption (W) 1,150 (1,440 — 275) 1,165/1,370
EER (k cal/lhW) 2.74 (4.55 - 2.6) 2.58/2.48
Capacity at 0 degree C (k cal/h) 3,150 2,460/ 2,790
Cooling
Capacity (k cal/h) 2,240 (2,500 — 1,500) 2,000/ 2,240
Power Consumption (W) 1,030 (1,270 — 500) 988 /1,100
EER (k cal/lhW) 2.17 (3.0-1.97) 2.02/2.04
Start-up Current (A) 12.8 42 /38
Sound (dB) Indoor 39 40/43
Outdoor 47 47147
Compressor Nominal Output (W) | 750 750
Product Weight (kg) | Indoor 11 11
Outdoor 43 40
Dimension (mm) Indoor 370 (H) x 790 (W) x 165 (D) 370 (H) x 790 (W) x 168 (D)
Outdoor 525 (H) x 720 (W) x 300 (D) 525 (H) x 720 (W) x 300 (D)
Inverter System Digital control sine wave approximate pulse width modulation system N/A
Output Variable frequency range: 30 — 90Hz; Capacity: 1.5KVA
Brushless DC System Switching regulator full-wave system Single phase Induction Motor
Motor Output 15w 13w
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A new type of air conditioner incorporating a variable-capacity-control inverter to improve energy
saving and comfort has been developed as a pioneer for domestic use. Since the inverter controls
the revolving speed of the compressor, both the cooling and heating capacity are controlled auto-
matically in the range of 40 to 120% of its rating ; besides, the rated output is retained even in the
case of 0°C ambient temperature. As compared with the conventional types, the new type exceeds
by 40% in saving energy and is markedly improved in comfort. This type may well be said to have
reached the stage to realize the age of true variable-capacity control of home air conditioners.
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