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Abstract

Against the backdrop of Guilin’s dual-carbon goals, a “solar-hydro complementary” energy supply
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model is proposed to explore the feasibility of rainwater power generation in urban high-rise build-
ings. Based on the climate and rainfall characteristics of the Guilin area, the potential for rainwater
resource utilization in the urban area of Guilin was analyzed. A high-rise rainwater power generation
system was designed taking a typical residential building in Guilin City as an example. Rainwater fil-
tration and collection devices, as well as rainwater power generation and storage devices, were de-
signed and selected according to the characteristics of the building. The technical feasibility, economic
viability, and environmental benefits of the system were discussed, providing a practical reference
for Guilin City to achieve green and low-carbon development, and also offering new ideas and meth-
ods for other similar areas to explore the comprehensive use of renewable energy.
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Table 1. Rainfall data of Guilin city in the past five years
1 ENTE L FERERIE
G 2019 2020 2021 2022 2023
F% W &/mm 2533.6 23417 2136.7 2168.0 1525.9

MRIEEEAR T N RBURF M3k, AT EI X AN 140 km?2[17], %8 EAr GBJ137-90 (I i Fl /32K 5
PRI AR UEY o JE AR A 5 ELE 30%,  MIRSHA M AT AR g 42 km?2, MR A 2 TH S 50 a7 [l i A
IR KR IR EW

W =awPA (1)
Kef: o NEGARRAS, W0.90; w WEWIIRAL, W 1.00; P AZETHIMME, HRIEE 1 50E
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RHL SRR B X TO%IN [6], AR T R 7K R H AT = AR () FLRE WA
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o HEAE AR T ()~ 28 v 2R S bR 7 0.6 Jo/FEHEAT UHEL,  Tfh vl P AR & 5F /s 231 T3 7T, AR RL
CO, [P HE "] 15 3838.45 t.
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KA BTSRRI B UL, 2K P AR I R 1T, KA TR IR K PVC B R RS, H
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Figure 1. Plan schematic of a residential community in Guilin
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Figure 2. Schematic diagram of building rainwater power generation system
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Figure 3. Control system diagram for water tank inlet and outlet
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Figure 4. Schematic diagram of the abandoned water collection system
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Figure 5. 3D schematic diagram of the abandoned water device
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Table 2. Main parameters of the model runner for HL180 Francis Turbine

5% 2. HL180 SRR /KEEH BB RS T ES ¥R

EAS K FLAT

HELEAE K Sk 90~125 m

FA Kk H 4.0 m

ek 1% D1 460 mm

Mz 14 s
SRR bo 0.20
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AL E 720 L/s

=g/ R LES 92.0 %
R R % 0.075
ERESTY 207

LR DAY TS 860 L/s

PR A T35 LES 89.5 %
R R 3 0.083
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1
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