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Table 1

Measurement results of the wall fouling

thickness of two dryers

Kol jﬁﬂﬁ@f{/mm .

il 22 —IX. filzz —IX
1* 1.69 0.57
2! 1.65 0.53
3* 1.62 0.50
4* 1.47 0.40
5* 1.55 0.38
6" 1.49 0.43
7" 1.59 0.47
8* 1.31 0.34
9" 1.33 0.33
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Table 2 Double sample t-test results of the wall
fouling thickness of two dryers
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Fig. 1 Curves of process parameter changes

for dryers with varying scaling
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Table 3  Descriptive statistical results of process

parameters for dryers with varying scaling

SHHE R Xk SERRE RKME RIME
Ykl Hl2z—IX 2919.20 3078.10 2 709.50
(kg+h™")  HlZZ"IX 3010.50 3298.50 2 724.80
TR, #l22—IX 1792.70 2011.30 1581.10
(m* - h™")  fHIZ X 1743.80 1990.30 1 494.00
Wik,  #le—IX 202.44  220.12 192.14
(kg+h")  HlZZTIX 222.37 23419 205.61
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Table 4 Results of one-way anova analysis

of process parameters for dryers
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Fig. 2 Curves of standard deviation in hot air flow

and temperature for dryers with varying scaling
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Table 5 Results of one-way anova analysis of standard

deviation of hot air flow and temperature for dryers
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Fig. 3 Characteristics of material tail delay

for dryers with varying scaling
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Fig. 5 Dynamic change trend of wall temperature

under no-load conditions
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Impact of fouling in the thin-plate cut tobacco dryer

on equipment process performance
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Abstract; In order to reveal the impact of fouling formation in the thin-plate cut tobacco dryer on the equipment
process performance, a thickness detector combined with mathematical statistical analysis and thermal imaging
analysis techniques was employed to comparatively analyze the differences in fouling severity, batch-to-batch
operational values of process parameters, stability of hot air control, material tail delay characteristics, and steam
consumption between two cut tobacco dryers. The results indicated that the average thicknesses of the fouling layers
on the walls of the two dryers were 1.5 mm and 0.4 mm, respectively. Dryers with varying degrees of fouling
exhibited significant differences in the operational values of material flow rate and process hot air flow rate between
batches. Compared to the dryer with a fouling layer thickness of 0.4 mm, when the wall fouling thickness was
1.5 mm, fluctuations in the process hot air flow and temperature of the dryer were increased, resulting in a 30 s
increase in material tail delay and a 65 kg/h increase in steam consumption. The adhesion and accumulation of
particulate fouling on the walls affected the uniformity of the drum wall temperature distribution, with local
temperature extremes reaching 8 °C.

Key words: thin-plate cut tobacco dryer; fouling inside the drum; process control performance ; characteristic of

material tail delay;steam consumption ;wall temperature
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