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New innovation products for environmentalprotection: Panasonic CO2 2-stage rotary
compressors
INTRODUCTION
In recent years, the ozone depleting and global warming effects of fluorinated refrigerants have
become a greater concern to the public. Among the alternative refrigerants available is the natural
refrigerant CO2 which is a non-ozone-depleting refrigerant, has a global warming potential (GWP)
of 1, is non-flammable and also non-toxic. CO2 has recently grown in popularity as a refrigerant and
has been successfully commercialised. Panasonic has developed the world’s first CO2 2-stage rotary
compressor, which has been used widely in the following applications: vending machines, commercial
refrigeration, supermarket show cases, heat pump water heaters and heat pump clothes dryers.

ABOUT THE SYSTEM
The CO2 compressors made by Panasonic are designed with a 2-stage rotary compression mechanism,
including the 15F, 20F and 33F three series. The first stage compression unit intakes the low pressure
CO2, compresses it and discharges intermediate pressure into the shell. From the shell, the intermediate CO2 is discharged out to the cycle and returned to the second stage compression unit, which
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compresses it to the final pressure and discharges it to the gas cooler directly.
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ABOUT THE COMPANY
Panasonic Appliances Compressor (Dalian) Co., Ltd is a Sino-Japanese company established in
1994. Their product line includes semi-hermetic compressors for commercial refrigeration and
scroll compressors for commercial air conditioning. With Panasonic’s products being sold to 29
countries worldwide, the company has become a world-wide supplier for many leading manufacturers. With global sales of over 700,000 CO2 2-stage rotary compressors, these compressors
have proven their excellent efficiency and reliability.
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MAIN CHARACTERISTICS AND ADVANTAGES
»» Unique 2-stage rotary compression technology, high efficiency, low vibration.
»» Internal intermediate & high pressure design
»» High efficiency DC inverter drive with a range from 40Hz to 100Hz
»» High Reliability, light-weight and compact
»» Wide operation range

CHARACTERISTICS OF THE 2-STAGE CO2 COMPRESSOR
»» High efficiency: By dividing the compression load into 2 compressions, the leakage at the seal is
reduced so that high compression efficiency can be achieved.
»» Minimised noise and vibration levels: Equalisation of the twin rotary compressor’s torque is
achieved thanks to the compression mechanism’s 2-cylinder structure in which the two cylinders
face each other at 180 degrees, minimising vibration and noise.
»» Light-weight design: Internal intermediate pressure design enables the shell wall thickness to be
35% thinner than that of a high internal pressure design. This contributes to the compressor’s low
weight that is almost the same as a conventional R410A compressor.
»» Easy design: The adoption of an inter cooler or economiser is one of the biggest merits of the
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2-stage compression in a transcritical CO2 cycle, which helps improve the system performance and
reduce the discharge temperature.
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CO2 low temperature heat pump heating
system
INTRODUCTION
This case study presents the heating system at Panasonic’s new motor assembling workshop. The
workshop has one floor, with a height of 8.5m, a heating area of 4,140m2 and a staff concentrated
working area of 1,350m2. With a heating capacity of around 140 kW, the CO2-based system is able to
provide heating air to every work station.

ABOUT THE SYSTEM
The system’s necessity is partly due to the fact there is no municipal concentrated-heating network
surrounding the workshop as well as a limitation regarding the usage of a small coal-fired boiler or
oil-fired boiler. The last key consideration is that the efficiency of air source heat pumps using conventional refrigerants is adversely affected in low ambient temperatures. Considering all of the above
in addition to environmental integrity, Panasonic adopted the CO2 air source heat pump unit, which is
designed and manufactured by Panasonic for workshop heating.
The overall project combines three elements: a ‘CO2 air source heat pump unit”, a “water supplying
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system” and a “fabric air ventilation system’. The system is engineered to supply heating to each working station in Panasonic’s workshop, via a centralised automatic-control method. There are a total of
six CO2 air source heat pump units each one unit consisting of four 33F series DC inverter twin rotary
compressors, manufactured by Panasonic Appliances Compressor (Dalian) Co., Ltd. The closed-loop
water cycling is applied in the water supplying system, with a high thermal efficiency to help reduce
the size of the water pump. The warm air is delivered to the air ventilation system through a fan coil
heat exchanger, heating every working station appropriately. The PLC and touch screen are used in the
heating control system to help realise centralised automatic control. The control system displays and
records the operational status for each unit and adjusts the operation of the compressors accordingly,
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which ensures a reliable, safe and steady operation for the whole system.

Panasonic Appliances Compressor (Dalian) Co., Ltd is a Sino-Japanese company established in
1994. Their product line includes semi-hermetic compressors for commercial refrigeration and
scroll compressors for commercial air conditioning. With Panasonic’s products being sold to 29
countries worldwide, the company has become a world-wide supplier for many leading manufacturers. With global sales of over 700,000 CO2 2-stage rotary compressors, these compressors
have proven their excellent efficiency and reliability.
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RESULTS
With a diminished use of lower heating capacity due to the implementation of the system, the heating
efficiency of air source inverter heat pumps are high in low ambient temperatures. The split design,
which has an outdoor unit, helps save space and is also easy to install, meaning there is no need for a
machine or a boiler room. The system was put into use on November 2012 and since then, the system
has been operating well, with a good overall heating performance. Based on this field test, which was
conducted in winter, the average heating efficiency of CO2 air source low temperature heat pump is
markedly higher than the previous electric heating system.
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CO2 heat pump water heater system
INTRODUCTION
In the staff living quarters of Panasonic Appliances Compressor (Dalian) Co., Ltd. a CO2 heat pump
system is used to provide hot water for security guards working the night-shift. The system is designed
to accomodate 10 staff per day, assuming 100L hot water usage per staff member with the capacity of
hot water tank of 1.1m³.

ABOUT THE SYSTEM
Previously, an electric boiler was used to supply hot water, which consumed more power and also
suffered from scale formation within the system alongside other safety hazards contributable to the
combination of electricity and water. The economical nature of air source heat pump water heaters
was recognised as the perfect solution to replace the troublesome electric boiler. The use of CO2 in the
heat pump is essential due to the northern location of Dalian, where the rated ambient temperature for
heat pumps in winter is -12°C, and the minimum ambient temperature is -20°C. Therefore, heat pump
water heaters that use conventional refrigerants cannot work efficiently under these conditions. As
such, as an alternative, this system utilises CO2 air source heat pump water heaters, designed and
manufactured by Panasonic. Compared with heat pump water heaters using conventional refrigerants,
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the CO2 system is environmentally friendly and also has higher average hot water temperatures and
lower capacity decreases in low-ambient temperature conditions.
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SPECIFICATIONS
»» Compressor: 33F series CO2 DC-Inverter twin rotary compressor, manufactured by Panasonic,
which has minimal vibrations and noise as well as a high efficiency.
»» Evaporator: Copper pipe-aluminum fin heat exchanger with a small pipe diameter design which
improves the pressure endurance performance and also decreases refrigerant consumption.
»» Expansion Valve: Electronic expansion valve with real-time control by PLC based on the system
operation parameters.
»» Gas Cooler: Double-pipe heat exchanger. The pipe has been under intensified processing, improving
the heat exchange efficiency with low flow resistance.
The outlet hot water temperature is designed to be adjusted according to seasonal requirements. The
system efficiency can be further improved by decreasing the settings of outlet water temperature
when the heating load is lowered. The system is equipped with a water-soften module to avoid scale
formation.

RESULTS
»» Safety and reliability: Compared with the electric boiler, the CO2 heat pump water heater isolates the
water from electricity, which reduces risk. Regarding the system’s control, there is a discharge temperature thermostat and high-pressure switch, which protects the system in abnormal conditions.
»» Performance: The hot water temperature can reach >65°C even under -12°C ambient temperature,
which is an incomparable advantage over heat pump water heaters using conventional refrigerants.
Thanks to the inverter and optimising control technology, the heating capacity has no temperature
fluctuations compared with the capacity under higher ambient temperature. Energy consumption is
also 50% lower than a traditional electric boiler.
»» General Performance: The CO2 air source heat pump water heater is reliable, safe, easy to control
and has an outstanding energy efficiency performance.
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Get in touch with shecco’s Market Development team to learn more
about the market for natural refrigerants in China or find out how
we can help you in gathering market intelligence and proactively
building your business with our tailored market development
services, to get your technology faster to market.

Email us at
research@shecco.com

Talk to us on the phone
(+32) 2 230 3700

Our mailing address
shecco Europe Rue Royale 15, 1000 Brussels, Belgium
shecco Japan Office 20 EGG JAPAN Shin-Marunouchi Building 10F
Marunouchi 1-5-1, Chiyoda-ku 100-6590, Tokyo, Japan
shecco USA 570 Seventh Avenue, 18th Floor, New York,
NY 10018 - USA
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