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A high precision method for calculating laminar pressure drop
of drilling fluid in pipe flow with different rheological models
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Abstract : Conventional analytical method of pressure drop in drilling engineering has poor accuracy and it is unavailable for
some complex rheological models. It is expected and possible to establish an accurate relationship between pipe flow and
shear stress or shear rate at pipe wall from pipe flow equation if rheological equation of non-Newtonian fluid is given. Once
the pipe flow is given, shear stress at pipe wall is also available, and then the accurate result of pipe laminar pressure drop
can be obtained. This solution is adaptable to any time-invariance rheological model of pipe laminar flow, and has good uni-
versality, simple modeling process, and high accuracy. Indoor experimental results show that, compared with the convention-
al pressure drop method, the new method is more accurate for calculating pipe laminar pressure drop. This method provides
a good foundation for some complex rheological models applied in drilling engineering and other engineering fields.
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Table 1 Pressure drop equations of conventional methods
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Table 2 Contrast of flow formulas in pipe
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Fig.1 Error analysis of two parameters model

100 T If//‘

- ] =
ST '//l/ —— n=0.5
i&ﬁ / /// —a— n=0.6
oK 40 / / —8— n=0.7

oL W)

N2t

0 0.2 0.4 0.6 0.8

T/ T,

2 FF-BEKIREST
Fig.2 Error analysis of H-B model
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Fig.3 Pressure drop contrast of Casson model
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Fig.4 Pressure drop analysis of accurate method
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