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Abstract: The heavy oil accounts for over 50% in the proven reserves in China, but its high density and high viscosity
makes it difficult to exploit and transport, so reducing heavy oil viscosity is of great significance. The ultrasonic tech-
nology has made some achievements in the application of heavy oil viscosity reduction, but it has not been applied on a
large scale in the field. In order to investigate the effect of the ultrasonic wave on heavy oil viscosity reduction, a test
platform composed of ultrasonic generator, rheometer, electronic balance, water bath etc. is designed. Based on the ex-
periments, the influences of the electric power of the ultrasonic generator, the irradiation time and the initial viscosity of
heavy oil on the reduction rate of heavy oil viscosity are investigated. The results show that the ultrasonic technology can
get a better viscosity reduction effect only under certain conditions, which illustrates the applicability of ultrasonic
technology in reducing heavy oil viscosity and increasing production and injection of oil wells. At present, it seems that
the application of this technology in the actual wells of oil field and its viscosity reduction mechanism still need to be
further studied.
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Fig.1 The experimental test platform for ultrasonic evaluation
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Table 1 The density and viscosity of heavy oil used in this
paper
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i WEE/C HE/gem?® FiFE/(mPas) (mPa-s) (60°CI)
1# 150.8 0.9472 26.0 470 000
2 140.3 1.0085 584.0 535 000
3* 149.9 0.9787 261.0 280 000
4# 141.8 1.0238 736.0 900 000
5# 142.8 1.0180 395.0 1 300 000
PIIE 14512 0.9952 400.4 697 000
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Fig.2 Schematic diagram of experimental process
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Fig.3 The effects of different factors on viscosity reduction
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Fig.4 The effect of the electric power of ultrasonic generator
on viscosity reduction rate

22 BEEERRE XM RS

FER Y AR FH BT )6 Byl B et 2 sz e 14 5 i
TNe MRBFEE KA EIIFEA 1000 W, AFEA
200 mL B, [BEAE BT 00, PGB HTIE K,
1E 20 s B RERERCR I AF, FEREN 21%. TR
Jei, BfEVE I R gR a3t e, FEZH R T B,
1E 40 s B BEZE % -3%.
25
20l (20, 21)
15F
101

T 0.0
| 0o

P2 2 /%

St (40, -3)
-10 : : : : :
-10 0 10 20 30 40 50
R 7 AR F I T /s
5 R AR I R A e R R e ) R
Fig.5 The effect of the ultrasonic irradiation time on viscosity
reduction rate
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Fig.6 The effect of the initial viscosity of heavy oil on viscosity
reduction rate
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