APPLICATIONS FOR LNG COLD ENERGY UTILISATION IN SBR / Acronym – “Cold LNG”
Specific objective 2.2: “Increased use of green technologies in order to decrease the pollution discharges in the South Baltic area”
Idea description
Today the world energy market is in great transition and the demand of clean energy such as liquefied natural gas (LNG), which increases rapidly. LNG is the main transfer form of long-range for water transportation and short range for land transportation. For socioeconomic aspects, using LNG for road transport could reduce oil demand, contribute energy security in nations with scarce energy resources and could change quality of life for people and environment because of LNG trucks produce low amount of noise and air pollutants. For the environmental aspects, LNG supplies as fuel for marine vessels or for road trucks, toxic engine emissions are lower than traditional fuels: approximately 80 % for carbon monoxide (CO), 70 % for nitrogen oxides (NOx) and 45 % for non-methane volatile organic compounds (NMVOCs), because of reduction of sulphur oxides (SOx) and particulate matter (PM) are larger than 97 %. 
According to market prediction, the world demand for natural gas will increase about 2.1% yearly to 2030 and a higher proportion for Asian countries. Natural gas is quarter of global energy demand, of which 9.8 % is supplied as LNG. Furthermore, liquefaction capacity between end-2015 and January 2017 was about 340 MTPA. For next few year predictions, liquefaction capacities will increase over about 144.6 MTPA doe to new projects, which are under construction. In addition regasification capacity increased to 776.8 MTPA by the end of 2016 and 794.6 MTPA by the end of January 2017 and FSRU type regasification unit is the most commonly used in LNG market for several years. Floating storage and regasification unit capacity was 83.0 MTPA by the end-2015 January until the beginning-2017 January. By January 2017, eight new projects of FSRU technology were booked for constructing.
The huge amounts of LNG cold energy are lost in LNG receiving terminals during regasification process. The cold energy of LNG is just dumped into seawater or in atmosphere despite reusing as extra energy source in many other processes. There are many options to use LNG cold energy especially in large scale regasification units which demand a huge energy for LNG regasification. LNG cold energy (or cryogenic energy) consists of low temperature (~-173.15 °C) sensible heat and latent heat of regasification. Because of the large temperature difference between LNG and the heating source, usually seawater or air, great amount of cold energy, estimated about 830 kJ ·kg-1 will be released from LNG during its evaporation.
The utilization of LNG cold energy could be direct (cold energy power generation, cryogenic air separation, refrigerated warehouse, manufacturing liquid CO2 and dry ice, automobile refrigeration, automotive air conditioning, desalination of sea water) and indirect (cryogenic comminution and the treatment of filthy water). Moreover, LNG cold energy could be used as deep freezing agro-food industry facilities or for space conditioning in the commercial and residential sector, supermarkets and hypermarkets.
In this project, main methods for utilization of cold energy during LNG regasification process will be introduced and analyzed. Utilisation of cold energy could increase energy savings, environmental benefits and provide business opportunities creating new cold energy utilization plants or technologies. 
Consumers do not yet have sufficient knowledge to allow them to correctly assess the LNG demand and the potential for cold production during its release and use it industry or household. In the project, calculation methods and software will be developed enabling calculations to determine both the LNG demand and the amount of frost generated during its issue. 
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