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Applicability of a New Device for Cementing Flushing Fluid Evaluation
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(1. Downhole Technology Service Branch, CNPC Bohai Drilling Engineering Co. s Ltd. , Tianjin,
300280, China; 2. Petroleum and Gas Engineering College, Southwest Petroleum University, Chengdu,
Sichuan,610500, China)

Abstract: To clarify the application scope of an innovative evaluation device for cementing flushing flu-
id, a calculation model for shear rates of Newtonian, Bingham and power-law fluids on external wall of the
inner barrel was established in accordance with the Robertson-Stiff rheological model and with considera-
tion to the equivalent shear rate on external wall of the inner barrel and on annular sidewall in cementing.
In addition, errors between the shear rate of the external sidewall of inner barrel and that of cementing an-
nual sidewall under different rheological modes was analyzed. Research results showed that the shear rate
at the inner wall of the device is equal to that at the cementing interface with no theoretical error for New-
tonian fluids, while the shear rate of the inner cylinder wall is higher than that on the cementing interface,
and the increase in shear rates is related to the inner and outer cylinder gap and rheological properties of the
flushing fluids for Bingham and the power-law fluids. When the diameter ratio between the outer and inner
barrel is 1. 04-1. 20 and the flushing power-law f{luid flow indexes over 0. 6, or plastic viscosity below 1.0
Pa/(mPa ¢ s) for Bingham fluid, their relative error in the shear rate can be maintained less than 10%. Re-
search results show the smaller ratio between external and internal barrels diameter would cause less rela-
tive error, and the application scope of the device would be more extensive.
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Fig. 1 Basic structure of the new device for flushing fluid e-

valuation
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Fig. 2 Fundamental operation principles of the

new device for flushing fluid evaluation
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Table 1  Increments of shear rates under different ratios of

plastic viscosity and radii

ARSI AT A2 O B B ) AR A /s

I
1.04 1.08 1.12 1.16 1.20 1.24 1.28
1 3.97 7.89 11.76 15.58 19.34 23.05 26.71
2 7.95 15.79 23.52 31.15 38.68 46.10 53.42

3 11.92 23.68 35.28 46.73 58.01 69.15 80.13
4 15.89 31.57 47.04 62.30 77.35 92.20 106.84

19.87 39.47 58.80 77.88 96.69 115.24 133.55
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Table 2 Shear rates of Newtonian and Bingham fluids under

different radii ratios
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Table 3 Relative error of the shear rate of power—law fluid

with different radii ratios
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R:/Ri
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1. 20 0 .91  4.34 7.51 11.82 18.03 27.71
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