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Abstract

China is extremely rich in coal resources. As a combustible material, coal is prone to spontaneous
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combustion in mined-out areas due to factors such as air leakage. Gel is widely used in the field of coal
mine fire prevention and suppression, but due to its poor fluidity and relatively viscous nature, it is dif-
ficult to spread over a large area in mined-out areas. Based on Bernoulli’s principle, this paper proposes
using a Venturi tube to break and atomize the gel liquid into droplets, thereby expanding its coverage
area. This device is driven by gas and can utilize the nitrogen injection pipeline on the mine to provide
power, without requiring external energy sources. To investigate the liquid absorption and atomiza-
tion performance of the Venturi tube when injecting liquid gel through gas ejection, this paper con-
ducted experiments on the liquid absorption and atomization performance of a customized injector,
obtaining data such as the amount of atomization and the atomization diffusion angle. It was found
that for the same injector, the amount of atomization gradually increases with increasing inlet pres-
sure. At the same inlet flow rate, the amount of atomization increases with the increase in throat di-
ameter. Additionally, the spray angle patterns under different nozzle diameters are similar, indicating
that the spray angle is less affected by the nozzle diameter and more affected by the relative relation-
ship between the throat diameter and nozzle diameter.
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Table 1. Experimental materials and instruments
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Figure 1. Physical diagram of the device
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Table 2. Structural parameters of different devices
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Figure 2. Device liquid suction rate and inlet pressure under different flow rates
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Figure 3. Liquid suction rate and inlet pressure of device with nozzle diameter of 6 mm
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Figure 4. Diagram of spray angle variation for a device with a nozzle diameter of 4 mm

4. W ERE 4 mm RENBSATLE

DOI: 10.12677/me.2026.142034 324 i AR


https://doi.org/10.12677/me.2026.142034

Dk, SEE%E

3.4. IEEERE 6 mm B ENOFHES ARSI

& 5 R T A 6 mm fAE BAEANFEN LR E WS M. nTLLE B, Wi B 6 mm ()5 B %
1 b REE W BRI R, WS AW R %, R 5.9 m/h AR E A8 AL I TS A K A, R, R
EHRE 6.2 m¥/h FEREEH AT — H 2 T IE#EH.

22
Y T 5m3/h — 53m3/h
20 b A 56m’h v 59m°h
¢ 6.2m°h
18 |
e —o
E 'S A
gﬁq—. 14
4%
12 F *
10 | v
&
8 1 1 1 " 1 " 1
#6 #7 #8 #9
HERFS

Figure 5. Diagram of spray angle variation for a device with a nozzle diameter of 6 mm
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