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Abstract

Large bore nozzles are commonly used for long-distance flushing. In the process of live water
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flushing in high-speed railway power supply systems, it is necessary to balance the contradiction
between long flushing distance, low water column insulation resistance, and low water consump-
tion. A study was conducted on the commonly used two-stage nozzle in the field of electric flushing,
and a method of adding a throttling ring inside the nozzle was proposed. Without changing the
nozzle diameter, the outlet speed, striking force, and water column moisture content of the nozzle
can be quickly adjusted. Through simulation analysis of the internal and external flow fields of the
nozzle, the jet characteristics and related laws of the nozzle with different radii of the throttle ring
at different positions were obtained. It was found that a nozzle with a certain diameter corres-
ponds to a limit value of the throttle ring radius. When this limit value is exceeded, the jet charac-
teristics of the nozzle significantly decrease. By studying the influence and regularity of throttle
rings with different radii on nozzle jet characteristics at different positions, reference is provided
for the optimization and selection of nozzles in automated and intelligent charged water flushing
processes.
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Figure 1. Nozzle structure diagram
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Figure 2. Schematic diagram of nozzle watershed model

B 2. RERE R EE

3.2 BAREFHRE

1) WEMER TN SR, 1EH VOF BIAHVAEEY, B UL RNG k-e #84[9], H 177 M %
BN Z S5O, BUER 9.81 ke/s®

2) THEIRHEECUONE N, BN 2 MPa, #E AR AR B o 15 508 1R S 7l
A, A LAKRAIE, B EAAKEFR S 80y 0 (RIZERTAA RS ZI0T, o 8380 0 b R KN

3) WEME TSI B R RE BN 0.4, EBLVHRE %N 0.2

DOI: 10.12677/met.2023.126056 512 MU TR S AR


https://doi.org/10.12677/met.2023.126056

Ty <5

3.3. MIAgXIS

KH ANSYS mesh 3406 T SR I 3E AT OAS B, PRS2 42 3R FH /S TR A, A el 0 25 S
NN 3 R, WMSREEE T B AN A Z EHE 10 B, AR FIEE N 964,200, EHEMES
HIFERER/NT 0.54, AR IAR IR B30T .

BT RIS

Figure 3. Schematic diagram of nozzle computational domain grid
and boundary layer
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Figure 4. Cross section velocity cloud map
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Figure 5. Axial velocity curve (R = 0)
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Figure 6. Axial moisture content curve (R = 0)
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Figure 7. Axial velocity cloud map (R =0.5 L3 =0)
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Figure 8. Cloud chart of throttling ring cross sec-
tion velocity (R =0.5L3 =0)
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Figure 9. Axial pressure cloud diagram (R = 0.5 L3 =0)
9. #EENZER=0.5L3=0)

DOI: 10.12677/met.2023.126056 515 BB LR S A


https://doi.org/10.12677/met.2023.126056

faTpls

5. FRFERIFX LS HR
5.1, TIRIR RN P AR A S A R

FIF TR AL, WUHE PO BT BT S S A 2 th DAL, 141 10 A 3ALA 0 i 4y
ke e YNTYEEZ LT

+~ - R=0
8 o—eoR=0.5
7
= 6
o
=]
T4
H
3
o«
~
i 2
1
0 - —— - - - - - —— - - - - *
0 10 15
L3 (mm)

Figure 10. Maximum negative pressure inside the

nozzle
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Figure 11. Maximum flow rate inside the nozzle
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Figure 12. Average flow velocity at nozzle outlet
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Figure 13. Average flow velocity at the position of the
throttle ring inside the nozzle
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Figure 14. Axial velocity curve
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Figure 15. Axial moisture content curve
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Table 2. Flow rate of nozzle
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R/mm L3=0.5 L3=1 L3=15
0 2.82 2.82 2.8
0.5 278 273 277
1 2.49 2.4 239
15 1.93 1.91 2.06

Table 3. The impact force of the nozzle
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R/mm L3=0.5 L3=1 L3=15
0 158.50 158.50 158.50
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1 123.46 118.12 113.31
1.5 73.77 72.39 84.29
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