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Engineering Design and Optimization of Multi-energy Heating Systems

XIONG Xianzhi', CHENG Xiaoxuan, LI J iafeng, LI Tianze, DANG Rui
(XIAN XD Power System Co., Ltd., Xi’an 710065, Shaanxi Province, China)

Abstract: Multi-energy complementary integrated energy
heating systems can utilize the characteristics of various energy
sources to improve energy efficiency and economy. Aiming at
the integrated energy heating system, we herein conduct research
on the hourly heat load forecast of a building and establish a
universal heating equipment parameter optimization method.
In accordance with the indoor heat balance equation, the heat
transfer model of the building maintenance structure, heat
transfer model of the heating terminal, a joint calculation model
of the building heat load, indoor temperature, and minimum
water supply temperature required at the heating terminal are
established. The influence of the maximum designed water
supply temperature on the heating system is also discussed
herein. Based on the principle of the lowest heating cost at each
moment, as well as considering the compatibility of the water
supply temperature of different heating equipment with the
required water supply temperature at the heating end, a real-time
scheduling model of the integrated energy heating system is
established. Based on the aforementioned scheduling model, the
total annualized cost of the heating system corresponding to the
heating equipment having different parameter combinations was
calculated using the traversal algorithm. The best parameters of
each heating equipment were determined with the goal of the

lowest annualized total cost.
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Fig.3 Flow chart of the combined calculation of heat load, indoor

temperature and minimum water supply temperature
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Fig. 9 The change of the total annualized cost with equipment

parameters in scheme 1
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Fig. 10 The change of the total annualized cost with equipment

parameters in scheme 2
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