Green refrigeration and heat-pump technology
By 2010 Japan aims to install five million heat-pumps that use CO2 as a working medium. Technology from SINTEF/NTNU is a central part of the process.

This is technology that Professor Gustav Lorentzen (1915-1995) developed more than fifteen years ago. The world was already looking for ways to eliminate the ozone-destructive chemicals (working media) that circulated in refrigeration systems and heat-pumps. Lorentzen and his colleagues “resurrected” CO2 was a working medium, and their pioneering efforts resulted in patents in the design, operation and control of CO2 systems.
The commercial rights to the SINTEF/NTNU CO2 technology, including rights to on-licensing, were licensed to Norsk Hydro in 1990.

Three areas

SINTEF/NTNUand Hydro have targeted three areas with their CO2 technology:

· hot-water heat-pumps

· combined systems for vehicle air-conditioning/heating systems

· instore/soft-drinks chilling systems.

Hydro has brought the Norwegian CO2-based refrigeration and heat-pump technology out into the world vi its Shecco Technology trademark, and has signed a licensing agreement with Japan’s Denso Corporation.
In collaboration with Tokyo’s power company, the heat-pump is currently being marketed via large-scale advertising campaigns, and by the end of 2006, a total of 800,000 CO2-based heat-pumps for heating tap-water had been sold in Japan. The heat-pumps compete with gas-fired water heaters. If the nation manages to reach its goal of installing five million units by 2010, the Shecco technology will have reduced Japan’s CO2 emissions by 1.5%.
Shecco has licensed its vehicle air-conditioning technology to two major Japanese manufacturers. Today, heat is extracted from car interiors by means of chemicals that have a powerful greenhouse gas effect if and when they leak. The EU has proposed phasing out such working media, and CO2 is a possible alternative. In December 2002, the first electric cars fitted with fuel cells that run on hydrogen – and air-conditioning units running on CO2, which has no greenhouse gas effect - rolled off Toyota’s production lines. The chemicals had thus been replaced with one of nature’s own substances, without increasing the vehicles’ fuel consumption.
The EU’s Directorate General for the Environment has suggested that by about 2010, Europe could reduce its emissions of greenhouse gases – from leaks and the energy required for operation – by 30 to 40 million tonne equivalents by changing from today’s technology to CO2-based systems.

Shecco also has agreements with manufacturers to use the technology in soft-drinks chillers and in transport refrigeration units (refrigerated trucks, containers and buses).
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