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Abstract

In this work, an integrated system utilizing coffee husk biomass combustion and liquefied natural gas
cooling for the simultaneous production of freshwater, hydrogen, electrical power, hot water, and
cold water has been investigated and analyzed. This novel process encompasses biomass combustion,
liquefied gas cooling, organic Rankine cycle, ammonia Rankine cycle, multi-effect desalination, and
an ion exchange membrane electrolysis. Thermodynamic analysis using energy and exergy analysis,
as well as parametric analysis, has been performed on the proposed system. The results show that the
system has a thermal efficiency of 29.9%, an exergy efficiency of 14.38% and an electrical efficiency
of 16.91%. The effect of changing the operating conditions of the system on the system performance
has been evaluated. This system is capable of producing 5053 kW of cooling power, 850 kW of
heating power, 8391 kW of electrical power, 12.1 kg/h of hydrogen, and 1569 kg/h of fresh water.
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9. = V'vnet + Qh + Qc + QHZ + QFW (10)
o r'nbiom'ass x LHVbiomass . . .
9. = Wnet — ZWt - ZWp - WPEME (11)
el mbiomass >< LHVt')iomass' r'nbio'mass x LHVbiomass
_ Wnet + EXh + EXC + EXHZ + EXFW (12)
LI’ex - :
EXbiomass
S o>
Qn = Myolhsg — hsgl (13)
EXp = My0€X4q0 (14)
Qc = Mazlhs; — hss] + Mss[hss — hs,] (15)
Quz = My, X LHV,, (16)
Exuz = Exfpy + Xl (17)
E'Xbiomass = r'nbiomass X €Xpiomass (18)
Qrw = ——= x h,[h, — hg] (19)
m;
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€Xbiomass = d % LHVbiomass

(20)
5] el ous oolanwl 21 abaly T dslore gl aS sl (65,50 4 (65 ST Cons @ 20 aal) o
y4 A
0 =1.0401 +0.1728 % + 0.0432; +0.2169 - (1 —-0.2062 z) (21)
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