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Abstract

Objective: Aiming at the problems of high labor intensity, low operating efficiency and high safety
risks in the traditional bulk curing barn loading process for flue-cured tobacco, a liftable tobacco
hanging beam device for curing barns was developed inspired by the principle of automatic clothes
drying racks. Methods: The device adopts a structure driven by a gear motor, transmitted by a steel
wire rope pulley block and guided by guide rails, to realize the controllable lifting of the top and
middle tobacco hanging beams. Experiments were conducted in tobacco-growing areas of Nayong
County, Guizhou Province from 2022 to 2025. A total of 40 sets of finalized devices were installed,
with a control group (traditional manual barn loading) and an experimental group set up. Data such
as operating efficiency and labor cost were collected and statistically analyzed using independent-
sample t-tests. Results: After applying the device, tobacco loading efficiency increased from 73.68
beams per person per hour to 98.6 beams per person per hour, an improvement of 33.82% (t=5.27,
P < 0.01); the tobacco loading cost per barn decreased from 400 yuan to 150 yuan, a reduction of
62.5%. Conclusions: This device can effectively reduce production costs, eliminate the risk of falls
from height, significantly improve working conditions, and possess high economic and social bene-
fits. It is worthy of popularization and application in similar tobacco-growing areas.
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Figure 1. Schematic diagram of the location of the device
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