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ABSTRACT: Distributed energy supply system is installed
close to end-users with advantages of flexible consumption
of renewable energy. Distributed energy supply system with
integrating solar energy and clean fuel was conducted to
achieve efficient utilization of solar energy and fuel. A
distributed energy supply system based on the solar
thermochemistry was proposed. The system integrated solar
thermochemistry conversion and distributed energy system

combined cooling, heating and power. The solar and methanol
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were complemented at the source in a thermochemical form,
and the solar was converted into chemical energy of syngas,
the cold, heat and power products were then exported
through the internal combustion engine electric generator
and waste heat recovery units to meet the load demand of
method, the
performance and CO,

users. Through numerical calculation

thermodynamic emission

performance of the integrated system were analyzed, and
the performance under design and variable operating
conditions was studied. The results show that the integrated
solar energy and fuel thermochemical complementary
energy supply system has significant advantages of energy
saving and emission reduction.

KEY WORDS: solar thermochemistry; distributed energy
supply system; methanol decomposition; carbon emission
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Fig. 1 Flow chart of distributed energy supply system based on solar thermochemistry
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Tab.1 Key parameters of system

ZH HifE
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Fig. 2 Schematic diagram of solar thermochemical unit

structure
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Tab.2 System thermodynamics and carbon emission

performance under design condition
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RG LR AW 2541.20
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& AL R KW 904.26
REVR SR & FI 2% 1% 83.86
IR BA e R R % 24.66
FGuAE K BH B0 8% 18.63
AR BRBE T 28 /% 40.91
CO, HERUE /(kg/s) 0.17
CO, I HEZ /% 51.43
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Tab.3 Annual system performance [71 %%, B%E, ®idk, %. B KMARERSL

B4 Hfl
HERE B SN /(MW h) 7 530.89
PREHCH )/ (MW -h) 5923.80
K FHAE/(MW -h) 828.66
FL P AL EL (BT L)/ (MW -h) 272.40(778.43)
REVR SR & FI 2% 1% 68.14
FEBRRHRS T8 2% 30.71
AR R A H/ (MW h) 5131.82
HLF/(MW-h) 2 008.80
74 /(MW-h) 1 156.40
/(MW -h) 1593.60
R HL/(MW-h) 373.02
F COL AR /% 38.06
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