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Energy-saving, High-speed, 2-stage Screw Refrigerator

N A ‘
gooon©
Masashi OKURA

Katsuyuki SUZUKI

gooov
Noboru TSUBOI

gooon
Eiji KANKI

gooon©
Keisuke TANAKA

We have developed an energy-saving, 2-stage rotary screw refrigerator driven by a high-speed inverter. The
refrigerator is based on a new concept for simultaneously saving energy and increasing capacity, in which
the suction pressure and compressor speed are interrelated with each other. The newly developed
equipment, compared to our conventional refrigerator, has a 4000 higher cooling capacity at the evaporation
temperature [0 400 and saves 3500 of energy when at 5000 part load. The newly developed refrigerators are
used in various applications such as food freezing, vacuum-freeze drying and environmental testing.
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Fig. 1 Refrigeration compressor unit
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Fig. 2 Comparison between iZ and conventional machine
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Fig. 3 Two-stage screw compressor integrated with high speed
hermetic motor
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Fig. 4 Method for reducing starting torque
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Fig. 5 New concept of energy-saving to maximize cooling capacity
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Fig. 6 Mechanism of energy-saving compressor
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Fig. 7 Effect of economizer
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Fig. 8 Patents related to refrigeration compressor unit
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Fig. 9 Comparison of power

Cooling capacity (kW)

200

160

120

®
o

| Conventional
50Hz

N
o

|

Conventional
60Hz

|

0
030 040

050

Evaporating temperature (O)

010 o000

oo

Fig.10 Comparison of cooling capacity
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Table 1 Comparison of perfomance between iz and conventional machine

Convem'.onal iZ series Comparison Remarks
SH series
Cooli it (kW) 50Hz 83.9 124.7 490 increase Comparison of 75kW motor
ooling capaci
9 capacty 60Hz 100.8 124.7 230 increase CT/ET O 40/ 0 400
500 load 85 50 Improved by 350
Part load power (0)
700 load 87 70 Improved by 170
Refrigerant HCF.C R22 HFC R404A refrigerant zero ozone erletlon R22 regulated from 2004
refrigerant coefficient
Environment Low noise 0 Lower by 3 to 6dB than the conventionals (top in the class)
Remote observation, Foreseeing trend of operating conditions,
Safety O . . g -
communication function sensing the advance warning
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Fig.11 Comparison of semi-hermetic type and conventional type
refrigerators
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