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Fig. 3.21—Dead-oil (stock-tank-oil) viscosities at 100°F for vary-
ing paraffinicity (from Ref. 33).

Standing75 gives a relation for dead-oil viscosity in terms of dead-
oil density, temperature, and the Watson characterization factor.
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with � in cp, T in °F, and � in g/cm3 for Eqs. 3.117 through 3.122.
Eqs. 3.122a through 3.122e represent a best fit of the nomograph for
viscosity in terms of temperature, gravity, and characterization fac-
tor. Eq. 3.122e (at standard pressure and temperature) is a best fit of
thermal expansion data for crude oils.

Dead-oil viscosity is one of the most unreliable properties to pre-
dict with correlations primarily because of the large effect that oil
type (paraffinicity, aromaticity, and asphaltene content) has on vis-
cosity. For example, the oil viscosity of a crude oil with Kw� 12
may be 3 to 100 times the viscosity of a less paraffinic crude oil hav-
ing the same gravity and Kw� 11. For this reason the Standing cor-
relation based on the Watson characterization factor is recom-
mended when Kw is known. Using an incorrectly estimated Kw,
however, may lead to a potentially large error in dead-oil viscosity.

Fig. 3.22—Live-oil (saturated) viscosity as a function of dead-oil
viscosity and solution gas/oil ratio (from Standing,33 after Beal72

correlation).

Solution gas/oil ratio, scf/STB

Fig. 3.21 shows dead-oil viscosities calculated at 100°F for a range
of paraffinicities expressed in terms of Kw, together with the Berg-
man* and Glasø48 correlations.

3.4.8 Bubblepoint-Oil Viscosity. The original approach by Chew
and Connally76 for correlating saturated-oil viscosity in terms of
dead-oil viscosity and solution gas/oil ratio is still widely used.
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Fig. 3.22 shows the variation in �ob with �oD as a function of Rs.
The functional relations for A1 and A2 reported by various authors
differ somewhat, but most are best-fit equations of Chew and Con-
nally’s tabulated results.

Beggs and Robinson.73

A1� 10.715(Rs� 100)�0.515 (3.124a). . . . . . . . . . . . . . . . . . 
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Bergman.*

ln A1� 4.768 � 0.8359 ln(Rs� 300) (3.125a). . . . . . . . . . 
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Aziz et al.77

A1� 0.20 � �0.80� 10–0.00081 Rs� (3.127a). . . . . . . . . . . . . . 

and A2� 0.43 � �0.57� 10–0.00072 Rs� . (3.127b). . . . . . . . . . 

*Personal communication with D.F. Bergman, Amoco Research, Tulsa, Oklahoma (1992).


