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Study on Weibull function simulation and drying characteristics of Angelicae
Sinensis Radix drying based on low temperature and resurgence conditions
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Abstract: Objective To clarify the effects of low temperature and dry in shade on the drying process of Angelicae Sinensis Radix
(ASR), the drying and regain characteristics of ASR under low temperature drying and low temperature resurgence drying conditions
were studied. Methods Weibull distribution function and 1stOpt software were used to simulate the functional model of ASR under
low temperature dry and low temperature (40, 55 “C) resurgence conditions, analyze model parameters, drying curve, relative dry
moisture regain, moisture effective diffusion coefficient (Def), dry activation energy and other indicators, and compare the drying
characteristics of ASR under low temperature dry and low temperature resurgence drying conditions. Results Both low temperature
drying and low temperature resurgence drying methods can make ASR dry, while low temperature resurgence drying method can
greatly shorten the drying cycle of ASR, the Weibull function model and the linear regression fitting equation result meet the
requirements. The Defr of ASR under low temperature drying conditions was 0.209 59 mm?/h, and the Desr under low temperature
resurgence and drying conditions was between 4.489 40—4.566 90 mm?/h, the dry activation energy under low temperature drying
condition was 80.75 kJ/mol. Conclusion The low temperature resurgence drying method has obvious advantages over the
traditional low temperature drying, this research can provide theoretical and technical basis for improving the traditional low
temperature drying technology of ASR and establishing a new drying method suitable for the processing of ASR origin.
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Table 1 Experimental design and parameters

SET TR B C P EAR/em WIUGIK Y%

1 IR T 25 2.33 72.36
2 RESEM 40 2.78 72.36
3 RESEH 55 2.78 72.36
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Fig. 1 Drying curves of ASR under low temperature and resurgence conditions
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Table 2 Comparison of drying and moisture regain parameters of ASR
51 R T HE 2/ (mgh ™) P TRIEE  (mgh ) FEX B %/ (mgh ) T4 8 Hi/h
IR FA T 11.6 5.6 423.0
iR 40 “C [0 3953 148.2 66.0 21.0
&L 55 °C =13 404.1 150.4 1.7 19.5
)T RRIEIR N 11 2 1, I 20T P M
The average drying rate is the average of the drying rates from #; to #,
&3 Weibull 37 R EARL LI F IR RER RGNS
Table 3 Weibull distribution function simulation of ASR drying process model and test parameters
THR T RMSE SSE R? DC Cs FiH B a/h
IGIRB+ 0.075 0.033 0.984 6 09421 0.062 256.2 0.94 272.16
%35 40 C =l 0.056 0.022 0.942 1 09410 0.024 81.4 0.62 13.23
&35 55 Clal 0.063 0.020 0.970 4 0.944 4 0.028 98.4 0.25 12.29
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