55 46 B 4 W)
Vol. 46 No. 4

KR K R Bk R

Advances in Science and Technology of Water Resources

2026 4F- 7 A
Jul. 2026

DOI; 10. 3880/j. issn. 1006 - 7647. 2026. 04. 003

5B S it 1 5 S A2 0E 05 i
EEH HHE FER A

(1. PO 3 TR w I P AL 7 X A KR [ i S0 % 5 2. NS HLRL R B AR 27 B 5
3. KUK FIHLIIBE T B BE 5 4. 18 B K A it e A BR2A )

WE . S ATSR B AT T B AT R AN S KA Sk MR E S A B K R
AR THSA EAERENE+ oL ARRBLEARTHZ RS KA G Y0, L
T awmFHHARABTHTHAKE TEEIDTHA,RETHLESREHASEAK,
it F AAE S THKAGRIE A TAE ), R T 193 AP T TF 6 AF St At F k380 R A
TREKRE S RA ENE R EHATT A, A K IS e TAE LA R R A AR 0B
Sk A A A BT R A T S,

AR E AR EES YRR T RA KA BRI

Correction method of take-off angle of jet from aeration facility//Dong Yuping'**, Zheng Linping’, Li Guodong', Li
Dan*( 1. State Key Laboratory of Eco-Hydraulics in Northwest Arid Region, Xi’ an University of Technology; 2. Inner
Mongolia Technical College of Mechanics and Electrics; 3. China Renewable Energy Engineering Institute; 4. Guyuan Water
Resources Survey and Design Institute)

Abstract: The take-off angle of the jet from aeration facilities is a critical hydraulic parameter for accurately calculating the
aerated cavity length. The turbulent characteristics of the jet indirectly influence the take-off angle through modifying the
diffusion angle, and the underlying physical mechanism is considerably complex. To rigorously account for the effect of flow
turbulence on the diffusion angle, the turbulent diffusion angle at the lower jet nappe was quantified based on the theory of
two-dimensional free turbulent jets, leading to the derivation of a modified formula for the take-off angle of jet from aeration
facilities. A total of 193 test conditions were examined through laboratory experiments conducted in a precision tilting
flume, together with engineering applications. The prototype cavity lengths predicted by six alternative take-off angle
estimation methods were compared with measured prototype data. Both the model experiments and engineering validations

confirm that the proposed correction method for the take-off angle of jet from aeration facilities is reasonable and reliable.

Key words: take-off angle; jet; turbulent diffusion effect; diffusion angle; cavity length; aeration facility
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