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Abstract

In the context of the low-carbon transformation of the energy system, this paper takes Company A
as an example, based on the theoretical framework of multi-field synergy, discusses the cross-field
energy-saving transformation of refrigeration, hot water and heating systems driven by multi-field
coupling variable frequency conversion technology, and optimizes the multi-physics energy match-
ing by constructing a dynamic coupling model of thermal field, fluid field and electric field, com-
bined with intelligent group control and multi-field coupling to regulate frequency conversion
equipment. After the transformation of the multi-field collaborative multi-field coupling adjust-
ment and frequency conversion technology proposed in this paper, the heat dissipation efficiency
of the refrigeration system is increased by 20%, the waste heat utilization rate of the hot water sys-
tem is increased by 75%, the energy efficiency ratio of the heating system is increased to 3.5, the
global comprehensive energy saving rate is 30%, and the annual operating cost is reduced by 4.76
million yuan. The analysis of energy consumption and economy shows that under the premise of
the same energy supply, the multi-field coupling adjustment frequency conversion technology sig-
nificantly reduces the energy consumption redundancy through cross-field coordination, which
verifies the effectiveness of “field decoupling and energy consumption coordination”. This study
provides theoretical support and practical examples for energy-saving renovation in the field of in-
dustry and construction.
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Figure 1. Schematic diagram of the action path of multi field collaboration and multi field
coupling regulation frequency conversion technology
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Figure 2. Architecture diagram of the original cold and heat source system of Company A
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Table 1. New equipment and functions of Company A
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Figure 3. Architecture diagram of the renovated cold and heat source system
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Table 2. Parameters and energy consumption data of Company A’s system equipment before and after renovation
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Figure 4. Comparison of energy consumption of Company A
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