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Development and Performance Testing of a Shunting Dilute Mixer

REN Xianghai' ,ZHU Lianhua’ ,ZHANG Yuan' ,PENG Zhenhua' ,DING Wen'

(1. Research Institute of Petroleum Engineering, Sinopec Northwest Oil field Company, Urumqi,
Xinjiang.830011, China;2. Exploration and Development Research Institute, Sinopec Northwest Oil field
Company,Urumqi, Xinjiang,830011, China)

Abstract: The existing oil viscosity reducing technique used in Tahe Oilfield takes thin oil and heavy
oil through one inlet where both states interfere with each other. The interference may result in uneven
mixing and lead to tubing blocking. In view of the above-mentioned problem,a kind of shunting dilute mix-
er that separates a thin oil suction inlet from a heavy oil suction inlet was designed. By referring to previous
evaluation method of the mixing effect,a numerical simulation method was used to analyze influence of the
pore aperture,the tapping layers and the tapping angle of the thin oil suction inlet on the mixing effect.
Based on simulation results, the structural parameters of the shunting dilute mixer were optimized to the
setting of 8. 0 mm optimum aperture of thin oil suction inlet,arranged in 4 layers along the axial direction,
with a tapping angle of 33°. The lab test results on the performance of the designed shunting dilute mixer
showed that it had a high mixing uniformity after thin oil and heavy oil passed through the shunting dilute
mixer. Therefore, the shunting dilute mixer could improve the mixing uniformity of thin oil and heavy oil,
and solve the problem of tubing blocking caused by the non-uniform mixing of thin oil and heavy oil.
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Fig. 1 The structure of the shunting dilute mixer
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Fig. 2 Schematic of operating principle of the shunting

dilute mixer
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Fig. 3 Schematic of pipe string structure of the shunting

dilute mixer
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Fig. 4 Relationship between the aperture diamet and thin

oil volume fraction and non-uniformity coefficient
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Fig. 5 Relationship between the aperture tapping layer

numbers and jet depth
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Fig. 8 Matching curve between the volume fraction of

thin oil in the mixture and viscosity
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Table 1  Non-uniformity coefficient under different volume

ratio of thin oil and heavy oil
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1 7.05 7.15 7.10 6.95 7.06  2.2:1.0 0.015
2 9.35 9.50 9.50 9.55 9.48  1.7:1.0 0.021
3 815 8.60 7.90 8.00 816  2.0:1.0 0.031
4 6.75 6.45 6.60 6.35 6.53  2.4:1.0 0.053
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