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Abstract In recent years, the demand for high-quality fresh agricultural products, such as vegetables, has increased continuously, and
the application rate of cold processing in vegetable-producing areas has increased as well, thus resulting in an increase in carbon
emissions during vegetable processing. Based on existing models, this study performed sensitivity analysis to calculate the sensitivity of
each parameter and obtain the carbon-emission reduction leverage points as refrigerant leakage and vegetable loss rate. Based on the key
points of carbon-emission reduction, feasible paths were proposed, and the expected effects were calculated. In terms of refrigerant
leakage, a green refrigerant replacement scheme was adopted, with R515B and R744 as the transitional and final solutions, respectively.
Based on calculations, the transitional and final solutions can reduce carbon emissions by 28. 98% and 26. 78% in producing areas,
respectively. In terms of vegetable quality loss, an optimization scheme for the vegetable loss rate can reduce carbon emissions by
11. 48% in the producing areas. By jointly applying the optimization schemes for refrigerant leakage and vegetable loss rate, calculation
results show that using the combined optimization scheme can reduce carbon emissions by 37. 62% in the producing areas.
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Tab.1 Model parameter values

JUSIE7 ) a, a, L,
SRR (v=1) 0.372 1.325x107 6%
GBI (v=2) 0.372 1.86x10™* 0%
eI (v=3) 0.26 9.3x107° 1.70%
IR (v=4) 0.26 8.55x10™ 1.75%
BT (2=5) 0.372 4.226x1072 2.40%
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Tab.4 Calculation result of the sensitivity of a ,
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Fig.1 Technical routes for replacing environmentally friendly refrigerants in the production area
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Tab.6 Carbon emissions at the production area of the refrigerant substitution optimization scheme 2CO,/kg
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Tab.7 Carbon emissions at the production area of the vegetable spoilage rate optimization plan gCO,/kg
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Fig.2 Process diagrams of the existing scheme and the optimized scheme
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Tab.8 Carbon emissions at the production area of the joint optimization plan gCO,/kg
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