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CO2/NH3 CASCADE REFRIGERATION SYSTEM
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From the viewpoint of the protection of the global environment, it is required that fluorocarbon should be replaced
with natural refrigerants. For freezing system of approx. -50

, ammonia has been used as the only natural refrigerant
but the performance with ammonia is not so good.

Recently, development of high-efficiency freezing system also with environmentally-friendly refrigerants has been
needed at lower temperature range of =55 .In order to meet the needs, we have established new technology for
CO2/NH3 cascade refrigeration system, in cooperation with Kobe Steel, Ltd.
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Fig.1 CO2/NH3 Cascade system flow



Fig.2 Cover shot

Table 1 Specification of test plant

Capacity 175 kW(at -54 )
Screw Compressor CO2 KS13LV
Motor 90kW
NH3 KS16SV
Motor 90kW
NH3 Condenser Evaporative condenser
CO2 Condenser Dry expansion
NH3 CT/ET
CO2 CTIET
CO2
CO2
1
COo2 POE
PAO
Table2  PAO POE
Table 2 Comparison of PAO and POE
PAO POE
Food grade oil Yes No
Miscibility with Immiscible Miscible
CO2
Oil viscosity in Very high Low
CO2 liquid
PAO CO2
CO2
Co2 PAO
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Table 3 Cascade condenser

Type Dry-Expansion System
Capacity 232kW
CT/ET
Heat surface area 88
K-value
Design/Measured 530/ 640 W/

6.2.

Table
4
Table 4 Specification of Air cooler
Type Liquid pump system
Plate fin coil
Capacity 64 kW
Refrigerant CO2
ET
Air temp Inlet
Outlet

Heat surface area 320
Tube Material:SUS 304
Fin Pitch 6.35mm

Material: Alminum
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