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Abstract

Aiming at the drawbacks of the traditional central heating system, such as high return water temperature and low heat utilization rate
of the primary network, hydraulic imbalance, uneven heating, serious water loss, high system resistance and extensive regulation of
the secondary network, this paper proposes an upgrading scheme of multi-energy complementary distributed heating system. The
large temperature difference operation of 90°C/25°C for the primary network is realized through the coupling of heat exchanger
and heat pump. An intelligent temperature control model is constructed based on outdoor temperature and historical heating data to
optimize the hydraulic balance and pipeline resistance of the secondary network. Engineering examples show that on the premise
of no transformation of the original primary pipe network, the heat load delivered by the pipe network is increased by 62.5%, the
heating building area can be expanded by 38%, the water loss rate of the secondary network is reduced from 4.2% to 0.9%, the total
system resistance is reduced by 28%, and the energy consumption of circulating pumps is reduced by 32%. The scheme achieves
the synchronous improvement of energy saving and consumption reduction, load expansion and heating experience, and provides an
effective technical path for the transformation and upgrading of urban central heating systems under the dual carbon goal.
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