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Tab. 2 Statistics of characteristic parameters of influence of water discharge on water temperature

J6HE ST ] fe 1K i/ °C

BT R R AR FEFR/[°C+ (100 km) ™

A AT
150 m’/s 210 m’/s 280 m’/s 350 m'/s 150 m's 210 ms 280 m’/s 350 m's
EIREES

(1968—19694F) 0 0 0.16 0.80 0.50 0.35 0.28 0.22

TS
(2012—20134) 0.12 0.99 2.13 2.86 0.39 0.32 0.22 0.16

RS
(2005—20064F) 111 2.57 3.70 4.62 0.53 0.41 0.32 0.24

W4
1.64 2.80 4.80 5.61 0.62 0.53 0.36 0.29

(2016—20174F)

TESRIE 24 R4 A IREAF Y IR AT,

By K BN 150 m’/s 3K 2 350 m'/s B, BT IR

&Kk E & T

T2 B AR K UE FE FEFH 0.39~0.62 °C/(100 km) /)N &
0.16~0.29 °C/(100 km), 4353/ T 0.28, 0.23, 0.29
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complex operating conditions due to the variety of hydraulic structures. The method of investigation and research is
adopted to investigate the current construction status of digital twins in large-scale water transfer projects such as the
Zhejiang East Water Transfers Project, the Qiandao Lake Water Distribution Project, and the East Route of the
South-to-North Water Transfers Project. Based on the characteristics of each project, the characteristics of their
digital twin construction are analyzed, and the experience of digital twin construction in the above-mentioned large-
scale water diversion projects is summarized. On this basis, the requirements for the construction of digital twins in
the subsequent projects of the South-to-North Water Transfers Project were analyzed, and several suggestions for
the construction of digital twins in the South-to-North Water Transfers Project were proposed, providing reference
for the subsequent construction of digital twins in the South-to-North Water Teansfers Project.

Key words: water diversion project; digital twins; South-to-North Water Transfers Project; data backplane; model
library; knowledge engine
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Control measures of water temperature of the Middle Route of South-to-North
Water Transfers Project main channel with large discharge in winter

CHEN Weijiang', ZUO Li', HUANG Minghai’, WU Yongyan®’, GAO Sen*

(1. China South-to-NorthWater Diversion Corporation Limited, Beijing 100036, China; 2. Changjiang River Scientific Research Institute, Wuhan
430010, China; 3. Changjiang Survey, Planning, Design and Research Co., Ltd, Wuhan 430010, China; 4. China South-to-North Water Diversion
Middle Route Corporation Limited, Beijing 100036, China )

Abstract: On the premise of ensuring the safety of water delivery in winter, it is an important measure to adopt non-
ice-covered large discharge water delivery mode to enhance the main canal water conveyance capacity of the South-
to-North Water Transfers Project in winter, the thermal insulation of canal water conveyance is one of the key
technical bottlenecks to ensure the operation of non-ice-covered water conveyance of main canal.

Based on the analysis of the water temperature and ice condition in the 8 winters since the water supply of the
whole line under the current regulation of the Middle Route project, the operation method of non-ice-covered large-
flow water conveyance is put forward to realize water conveyance and heat preservation in winter, aiming at four
kinds of dispatching operation schemes of different water flow, such as 350, 280, 210 and 150 m’/s, simulation
analysis of each scheme of water transfer in strong cold winter, cold winter, flat winter and warm winter weather
conditions such as the winter heat preservation effect of the main canal. On this basis, a proposal for optimal
operation of non-ice-covered water conveyance and thermal insulation of main canal in winter is proposed.

The results of numerical simulation show that: according to different typical winter weather conditions, the non-
ice-covered large-flow water transfer operation mode is adopted under limited conditions, it can shorten the flow
time of water conveyance and reduce the heat loss of water body, thus achieving the effect of heat preservation, the
water temperature at the end of the open channel is also higher than that at the end of the open channel, at the same
time, it can also effectively solve the problem of limited water conveyance capacity in winter.

Based on the short-term air temperature forecast and water temperature forecast in the main canal, it is suggested
that water transfer operation mode with larger water discharge should be adopted as far as possible under the typical
winter weather conditions such as cold winter, flat winter and warm winter, and under the strong cold winter

weather conditions, non-ice-cap large flow water conveyance model can be used in time and channel sections.

Key words: Middle Route of South-to-North Water Transfers Project; water delivery without ice covered; large

discharge; thermal insulation measure; numerical simulation
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