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Abstract High-speed rail vehicles are generally maintained within a limited period between the end of
operation and the next operation, including waste collection. The waste collection system for high-speed
rail vehicles entails the centralized gathering of waste generated during operation into an internal tank.
Subsequently, the accumulated waste is collected after the vehicle is stationed at the depot. The waste
collection equipment within the current high-speed rail maintenance depot can experience increased
operational time and issues, such as leaks due to aging and performance degradation from prolonged
use. Accordingly, maintenance work on high-speed rail vehicles is influenced by the time required for
waste collection tasks. Securing maintenance time by minimizing the duration of waste collection work
is crucial for ensuring the safety and efficiency of vehicle operations. The waste collection system
generates a vacuum in the waste collection well and collects it by sucking it from the tank installed in
the vehicle to the waste collection well. In this process, the effects of distance, pipe thickness, and
vacuum pressure. have a significant impact on efficiency. Therefore, to reduce the waste collection time,
the efficiency must be verified under conditions appropriate for this environment. This paper considers

the efficiency of high-speed vehicle waste collection through flow analysis of piping and vacuum.
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Fig. 1. Vacuum Waste Disposal Device Configuration
Diagram(Dual Type)
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Fig. 2. Railroad Vehicle Waste Collection Work Flow
Diagram
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Fig. 3. Vehicle Depot Waste Collection System[1]
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Fig. 4. Vacuum System Configuration for Simulation
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Table 1. Variation in Collection Time Tanks and

Waste Bins
Classificati| Tank Waste Collection Digviiton [tie Comp alr =
on Time(sec) to Average Cesspoo
®i Collection Time
Diam fer> Near | Mid | Bnd | Near | Mid | End
Tank | Tank | Tank Tank Tank Tank
(g(i;eri) 61.9 93.2 1159 | -31.5% | 3.2% | 28.3%
o2 | 480 | 687 | 760 |-253%| 7.0% | 183%
e | 319 | 337 | 314 | -L3% | 42% | 2.9%
a)80mm ——item1_NearTank

= = item1_MidTank

\ = - item1_EndTank

EUY(ka/s)

0 120

0 60 80 120

M)

100

Fig. 10. Collection Simulation Results for Each
Waste Bin According to Pipe Diameter[10]
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Fig. 12. Analysis of Bottleneck Phenomenon at
Confluence Point by Pipe Diameter
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