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ABSTRACT: The heating network plays an important role in
the integrated energy system. In this paper, a hydraulic circuit
model based on the conservation equations of mass and
momentum and a thermal circuit model based on the energy
conservation equation were derived for the heating network.
Then, the Fourier transform and a two-port equivalence were
employed to realize a model simplification from partial
differential equations to algebraic equations. Finally, the branch
characteristics and topology constraints of the heating network
were described by the hydraulic circuit and thermal circuit,
which derived the hydraulic network equation and thermal
network equation further. Moreover, the degeneration of the
dynamic hydraulic circuit to the steady hydraulic circuit was
implemented and an iteration algorithm for it was proposed.
The results of numerical tests verify the proposed methods of
the hydraulic circuit and thermal circuit, and it is proved that
the thermal circuit method outperforms the conventional
analysis method in terms of computational efficiency and

accuracy.
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Tab. 1 Circuit-analog for hydraulics
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Fig. 1 Hydraulic circuit of water pipelines with
distributed parameters
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Fig. 2 Hydraulic circuit of
water pipelines with lump parameters
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water pipelines with distributed parameters™®
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Fig.5 Schematic diagram of
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system under outlet temperature given
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system under outlet temperature given
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Fig. 9 Thermal circuit diagram of
the heating system under inlet power given
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