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RTC Series Energy-saving Centrifugal Type Refrigerator

by Yuichi SATO, Toru TOKUMARU, & Takahiro SENDA

The RTC series, energy-saving centrifugal type refrigerator, includes a high-efficiency multi-stage compressor,developed for air-
conditioning equipment. It features improved aerodynamic performance and minimized mechanical loss enabled by a ball bearing sys-
tem.The cycle efficiency and system efficiency are also significantly improved compared to those of conventional such machines. In
chilled water application, a COP (Coefficient Of Performance) of 6, an energy saving of about 25% compared to that of conventional
such machines, while in ice-making application, a COP of 4.6, an energy saving of about 40% compared to the same. The following
discusses development concepts, the energy-saving method, compressor features, as well as test results.

Keywords: Energy saving, Coefficient of performance (COP), Centrifugal type refrigerator, High efficiency, Multi-stage compressor, Economizer,

Motor direct drive, Ball bearing, Low-pressure refrigerant
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Photo 1 Energy-saving centrifugal type refrigerator RTC
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Table 1 Refrigerant features and theoretical cycle efficiency
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Cycle Single stage| 3 stage compression | Single stage| 2 stage compression
2 stage economizer 1 stage economizer
+subcool
AR EL
cop 6.15 6.64 5.74 6.33
W SiE

AEHE 6C, BHEmE 38T, EMERIE 80%. #HEEZET I,
Assumed condition

Evaporating temperature : 6 C, Condensing temperature : 38 C
Compressor efficiency : 80 %, other losses excluded
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Fig. 1 3-stage compression 2-stage economizer cycle flow sheet
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Table 2 Comparison in compressor construction
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Table 3 Test specifications
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Conventional machine RTC series For SOZHZ Chilled water Ice making
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Fig. 3 3 stage compressor
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Fig. 4 Partial load performance for chilled-water application
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Fig. 5 Partial load performance for ice-making application .
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