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Experiment and Numerical Analysis of Flow Field in Jet Mixing
Device under Variable Working Conditions

Ou Mingxiong Jia Weidong Qiu Baijing Guan Xianping Sheng Yunhui
(Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education,
Jiangsu University, Zhenjiang 212013, China)

Abstract: To investigate flow field characteristics of jet mixing under variable working conditions, a jet
flow field was analyzed with CFD simulation method and experimental analysis. The results indicated that
the proposed numerical model could exactly predict the mixing ratio changed with outlet static pressure. It
is showed that the mixing ratio decreased linearly with the increase of outlet static pressure. The static
pressure distributions under different conditions demonstrated that the lowest pressure point along path a-
d-e located in mixing chamber was ahead of point d, and the static pressure decreased rapidly in nozzle
field and rose up slowly in mixing tube. A local vortex appeared closed to jet core zone along path ¢-d,
which was affected by jet flow. The non-dimensional performance curves presented a decreasing linear
relationship between the pressure ratio and mixing ratio. The prediction error between numerical and
experimental results was less than 6% ; when the outlet static pressure was higher than 0. 45 MPa, the
reflux status appeared in the jet mixing device which lost the function of water-pesticide mixing online.
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Fig. 1 Experimental scheme of jet mixing apparatus
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Fig.2  Structural diagram of jet mixing device
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Tab.1 Parameters of jet mixing device
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Fig.3 Computational domain of jet mixing device
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Tab.2 Boundary conditions of operation points
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1 520 1.28 0.25

2 520 1.28 0.30

3 520 1.29 0.35

4 520 1.28 0.40

5 520 1.27 0.45

6 520 1.27 0.50
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Fig.4 Comparison of mixing ratio under multi-conditions
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Fig.5 Static pressure distribution along path a-d-e
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Fig.6 Static pressure distribution along path b-c-d
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Fig.8 Non-dimensional performance of jet mixing device
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