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M ixed-refrigerant cycle liquefaction process of coalbed methane

precooled by utilizing residue pressure of adsorp tion
GAO Ting, LIN W en-sheng, GU An-zhong, GUM i’
(1 Institute ofR efrigeration and Ciyogenics ShanghaiJiao TongU niversity Shanghai20024Q Chna
2 DeparmentofM ning Engineerng ChonggingU niversity Chongqng 400044 Chmna )

Abstract As a kind of unconventional natural gas coatbed methane ( CBM) usually consists of a btofnitogen
so the liquefaction method is different For CBM wih sume degree of pressurg a novel m xed-refrigerant cycle
(MRC) liquefactbn process was pwoposed which integrates adsorption- liquefacton together by utilizing the residue
pressure of thew aste nitrogen M ethane was firstly separated fran nitogen by pressure-sv ing adsorption and then
he enriched m ethane was nduced nto the liquefactbn process while the released nitrogen was expanded directly
to precool the enriched methane Three different MRC lquefaction processes were designed based on the different
ranges of temperature after precoolng Taking the unit product Iquefaction pow er consum ption as hem ajor ndex
the optmun camposition of m xed refrigerant was worked out w ith different n itrogen-contanng mole fracton and
different resdue pressure of adsoptbn and the system perfom ance of corresponding processes was cam pared w ith
that of the nomal MRC liquefaction process w ithout precooling By smulation and calculation with HYSYS it
shows that for CBM w ith h gh nitrogen—con taining mole fraction the energy conservaton effect of integration fow is
senifican t
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