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A Study on the Development and Energy Efficiency of an Embedded
Pump System for Stormwater Conduit Capacity Enhancement
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TCorresponding author :
sswan@kict.re.kr Abstract >> Recent climate change has intensified localized heavy rainfall, re-

_ sulting in severe urban flooding. Conventional drainage systems often struggle
Eisiizzd ;: 82:222:: 282: to accommodate sudden runoff surges in low-lying areas. This study proposes
Accepted 3 November, 2025 an embedded rapid drainage pumping system to enhance the hydraulic per-

formance of urban stormwater conduits. Hydraulic analysis using the Gradually
Varied Flow and Manning's equations, along with computational fluid dynamics
(CFD) simulations, was conducted to evaluate the system's efficiency. In addi-
tion, this study investigated methods to optimize energy consumption relative to
drainage effectiveness. The results demonstrate that the embedded pump sig-
nificantly lowered maximum and average water levels during heavy rainfall
events, thereby improving urban stormwater management and flood resilience.
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Fig. 1. Concept of the proposed embedded drainage pump sys-
tem for rapid stormwater removal
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Fig. 2. Length and slope of each stormwater conduit section in
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Fig. 4. Computational mesh for the stormwater conduit with
the embedded rapid drainage pumping system
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Fig. 6. Mean water level distribution along the box culvert
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Table 1. Variation of Water Level with Pumping Flow Rate

Pumping flow rate (CMS)
0 1 1.5 2
MIN WL 1.14 0.78 0.7 0.57
MAX WL 1.43 1.15 1.12 1.11
Average WL 1.26 1.09 0.88 0.82
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