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HYDRAULIC AND THERMAL

SIMULATION THEORY OF COOLING
WATER ENGINEERING AND PRACTICE

[ Innovation ]

In 1958, a dispute arose between China and the Soviet Union over the layout and design
of water intake and outlet projects of the Qinghe power plant in Liaoning province, the first
million—kilowatt—class one in China. With regard to this dispute, our Institute used water bodies
with temperature differences as the test medium for the first time to study the movement
of cooling water, and discovered the important buoyancy effect resulting from temperature
differences, which can effectively avoid hot water shortage, and significantly save engineering
investment. In 1964, the project officially put forward the similarity theory and simulation
method for the cooling pool water flow model, which proposed the concept of “comprehensive
parameters” . It solved the inter-scale conflict arising from the strict requirements of
similarities in water flow motion, dynamics and thermodynamics in hydro—thermal model
experiments, and made the complicated cooling water movement simulation possible, which
has provided a basis for the design of a large number of hydro—thermal models subsequently,
and expanded to the cooling water simulation under more complicated environment conditions,
such as the wind—blowing, frozen and ice—-melting effects. The theory was successfully applied
in the research of cooling water for a few hundred thermal and nuclear power projects in
China, providing key technical support for the development of electric power.

[ Influence]

In the 1950s to 1960s, IWHR conducted the cooling water study for the first time, and it
is the place where cooling water study originated in China.In the 1970s, our Institute organized
cooling water training classes across the country, which had fostered a batch of professional
talents relating to cooling water for the country, and vigorously promoted the hydraulic
structure design of power plants and the research of cooling water engineering. Based on this
theory, our Institute compiled the Regulation for Hydraulic and Thermal Model in Cooling Water
Projects (SL160-95) and popularized and applied it nationwide in 1995, and revised it in 2012.
This theory has been successful used for the research of the cooling water issue in a few
hundred large—scale thermal and nuclear power projects at home and abroad, providing an
important scientific basis for the design of water intake and outlet projects of power plants as
well as technical guarantee for their safe and economical operation. Relevant achievements
have won one first prize and one second prize of the National Science and Technology
Progress Award.

Main Contributor : Chen Huiquan, Yue Juntang, Xu Yulin, Zhu Xian,Liu Xinzhi, Ni Haoging,
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