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[ Abstract] The first step to utilize rich straw resources as fuels in rural areas is to solve the problems including the difficulty in
determining the collection radius. Therefore, this study built a straw collection radius model based on Original Equipment
Manufacturing (OEM) model and the basic information on straw resources in rural areas of Chengdu. The optimum straw collection
radius with the best economics was determined, and the environmental benefits after replacing coal with straw pellets under this
radius were evaluated. The results revealed that the straw resources in Chengdu was abundant, and the theoretical straw resources in

2021 was 3.8948 million tons. Grain straw and rape straw were the dominant straw types, accounting for 51.33% and 21.12%,
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respectively. The optimum straw collection radius in rural areas of Chengdu was 5.92 km, the corresponded production cost was

483.00 CNYt'!, which was much lower than the purchased straw pellet and coal prices (600 CNY-t! and 950 CNY-t), and the

production capacity was 33750.17 t. Straw resources per unit area and the design parameters of vehicle were the most sensitive

parameters in determining the collection radius. After replacing coal with straw pellets, 41.99% of CO, 85.76% of PMz s, 99.44% of

SO2, and 51346 t of CO; emissions will be reduced, which indicated significant environmental benefits.
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Fig.1 Straw collection, storage and transportation chain and processes under the "OEM" mode in rural areas
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Fig.2 Straw collection radius model
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Table 1 Meaning and value of symbols in the model
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Fig.3 Harvest and sowing time of crops. The yellow,

green and blue cells represent the sowing time, the growth
stage and the harvest time of crops, espectively
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