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Experimental Study on Single Phase Flow in Block Zheng 411 of
Shengli Ultra Heavy Oil Reservior
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Abstract. Some difficulties exist in ultra heavy oil production of Block Zheng 411 due to its complex
properties. In order to improve oil recovery rate of such ultra-heavy oil in Block Zheng 411, the differences
of seepage flow characteristics between ultra heavy oil and conventional heavy oil were studied. Experi-
ments of rheological properties of the ultra heavy oil under different temperature were done using spin vis-
cometer and fluid flow experimental apparatus. It was found that the transitional temperature between Newton
fluid and non-Newtonian fluid is around 104 °C. The flow characteristics of ultra heavy oil in the single-phase seep-
age flow process under different temperature were studied through simulation experiments and pressure gradient of
flow initiation was obtained. The experimental results indicate that heavy oil belongs to non-Darcy flow below the
critical temperature and could be divided into three flow stages under low temperature with different flow initiation
pressure gradients and seepage characteristics. Heavy oil belongsto Darcy flow above the critical temperature.
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Fig. 1 Rheological curve of ultra heavy oil under dif-

ferent temperatures
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Table 1 Constitutive equation of ultra heavy oil under differ-

ent temperatures
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70 y=405.760x+7.723 8 0.999 2
75 y=253.680x+6.592 9 0.999 7
80 y=163.940x+5. 640 0 0.999 8
85 y=110.960x+4. 673 3 0.998 2
90 y=75.778x+3.171 4 0.999 8
95 y=52.392x+2.211 5 0.999 8
100 y=37.360x+0.685 7 0.999 6
105 y=28.988 0x 1. 000 0
110 y=18.953 0x 1. 000 0
115 y=28.344 1x 1.000 0
120 y=4.118 0x 0.999 5
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Fig. 2 Relationship between yield value and temperature
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Fig. 3 Single-phase flow characteristics of ultra heavy oil

under different temperatures
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