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Abstract ; In order to make full use of the resources of solar energy and geothermal energy ,reduce
the energy consumption of public building and optimize the energy supply structure in Liaoning
Province,and the best technical scheme from 2020 to 2050 of renewable energy in energy supply
structure of public building is determined. According to the energy demand of public building in
Liaoning Province and the proportion of renewable energy assumed, and four different energy
coupling schemes are established by scenario analysis. The four schemes are simulated and
predicted by MARKAL model established. Among the four schemes,the scheme of coupling solar
energy , geothermal energy and fossil energy has the largest reduction in carbon emission,which is
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44% lower than the benchmark scheme with no renewable energy. The scheme of coupling

geothermal energy and fossil energy has the lowest cost, with a total investment cost of 462. 21

billion yuan. The energy supply scheme of public building in Liaoning Province should adopt

coupling solar energy, geothermal energy and fossil energy. The scheme can reduce carbon

emissions of public building and meet the needs of environmental development.
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Fig.2 Framework diagram of energy coupling mathematical model system of public institutions in Liaoning Province
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Table 1 Energy demand and renewable energy share

for public building in Liaoning province

LY BEIRFT R /100 (kW-h) TR REIR HL B/ %

2020 5.740 15
2030 5.802 20.6
2040 5.868 32
2050 5.935 48
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Table 2  Energy supply plan for public building in

Liaoning province
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Table 3 Demand of fossil energy for public building

in Liaoning province within 30 years

fLEREIR T R/ 7
A4y -
HEFTEA % B.C.D
2020 1894.2 1610.1
2030 1627.8 1292.5
2040 1 407.9 957.4
2050 1389.1 722.3
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Table 4 Demand of solar energy for public building

in Liaoning province within 30 years
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Table 5 Demand of geothermal energy for public

building in Liaoning province within 30 years
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Fig.3 Carbon dioxide emissions under four schemes
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Table 6 Total cost estimation with four schemes in
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