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 6 

Abstract 7 

This paper deals with the energy, exergy, and exergoeconomic analysis of a novel trigeneration 8 

system working with geothermal heat source and liquefied natural gas (LNG) cold energy 9 

recovery as thermal sink. The proposed trigeneration system is constructed based on the 10 

absorption refrigeration cycle (ARC). Due to the high ammonia concentration at condenser outlet 11 

of ARC, a heat pump system is employed for heating production, while LNG cold energy is used 12 

for recovering the latent heat of the basic solution from the condenser as heat source as well as 13 

for producing power output. A comprehensive thermodynamic modeling of the proposed system 14 

is presented and the performance of the system is investigated based on the following 15 

performance criteria: net power output, cooling output, heating output, thermal efficiency, 16 

exergy efficiency and sum unit cost of the product (SUCP) of the system. In this respect, the 17 

simulation revealed that the net power output, cooling output, heating capacity, thermal 18 

efficiency, exergy efficiency and total SUCP of the system can be calculated 405.1 kW, 1109 19 

kW, 35.3 kW, 85.92 %, 18.52 %, and 68.76 $/GJ, respectively, under the proposed constrain 20 
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