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Abstract

As the carbon neutrality goal progresses, the tobacco industry urgently needs to reduce energy con-
sumption and carbon emissions through technological innovation. Heat pump technology has sig-
nificant advantages in the field of domestic hot water supply as an efficient and energy-saving tech-
nology. This paper established an energy model to calculate and compare the energy consumption
of different heating technology schemes for hot water supply in the bathrooms of a cigarette factory,
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and analyzed the application potential of heat pump technology in the tobacco industry’s carbon
neutrality pathway. The study indicated that energy cost was reduced by approximately 83.1%,
104.05 t of standard coal was saved annually, and 276.77 tons carbon emissions was reduced ap-
proximately by replacing traditional steam boilers with carbon dioxide heat pump units, so hot wa-
ter consumption per unit was decreased by approximately 48%. Heat pump technology not only
improves energy utilization efficiency significantly, but also provides a feasible pathway for the to-
bacco industry to achieve its carbon neutrality goals.
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Figure 1. Analysis of energy saving and carbon reduction of heat pumps in typical heat-using industrial sectors in China
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Table 1. Bathroom design heat load results
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Figure 2. Schematic diagram of carbon dioxide heat pump heating principle
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Figure 3. Analysis of energy consumption under different heating scenarios
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Figure 4. Analysis of energy consumption under different heating scenarios
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