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Viscosity Definition & Units

= VIScosity IS a measure of the resistance to
flow exerted by a fluid

= This Is called dynamic viscosity and has
units of

centipoise = g mass / 100 sec cm

= Kinematic viscosity Is viscosity / density,
units are in

centistokes = centipoise /g/cc



Viscosity (cp)
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Viscosity of Ethane
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Fig. 6-6. Viscosities of ethane. (From Handbook of Natural Gas Engi-
neering by Katz et al. Copyright 1959 by McGraw-Hill Book Co. Used with
permission of McGraw-Hill Book Co.)




Viscosity of Gases at
Atmospheric Pressure
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Fig. 6-7. Viscosities of pure gases at atmospheric pressure,




Viscosity of Gas Mixtures

2 pgyiM;'
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g % y] Mj 172

(6-16)

See example 6-9



Example

EXAMPLE 6-9: Calculate the viscosity of the gas mixture given below
at 200°F and a pressure of one atmosphere absolute.

Component Composition,
mole fraction
Methane 0.850
Ethane 0.090
Propane 0.040
n-Butane 0.020

1.000




Example

= Read Molecular Weights table
A-1 page 492

= Read Viscosities figure-6
0! LILJ e F2NXNdzt | X
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(6—16)



as Viscosity if Composition

Gas specific gravity
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Fig. 6-8. Viscosities of natural gases at atmospheric pressure. (Adapted
from Carr et al., Trans., AIME, 207, 997.)



Correction added
to viscosity, cp

Viscosity Corrections

Mole % st

Mole % N2
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Viscosity of Gases at High
Pressure

Gas specific gravity from 0.65 to 0.9
10
9
8
7 N :
6 N %Qo :
6, 5 h \600 ! ;
2 NN TR
5\” 4 A\ \ I \’\20 ‘ b, | —t
S N \\ ~NJ5 \i\’ess‘l
= NN N \r D UG
S LN \\ 1 N e
> N N8 ~N ~Ll T+
o \ N ™N N ~ T~
8 \ \6\ \\ N I~ ~ T
4 2 \\ \\ \.\; \\\ \\ ~
> - N 4 N TN ~ ks
N N~
\\ \\\ ~—l_ \\\\\\\
N3 N R \\'\. T~
w 2! ~— T \\'\\ n
\\\ \\N'ﬁ\\\\'\\ It
\-"'\N T —— N R
—— |1 ™
1
1.00 1.25 1.50 1.75 2.00 2.25 2.50
Pseudoreduced temperature, Tpr

mEratio*m,

Fig. 6-9. Viscosity ratios for natural gases with specific gravities from
0.65 to 0.9.



Viscosity of Gases at High
Pressure

Gas specific gravity from 1,5 to 1.7
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Fig. 6—12. Viscosity ratios for natural gases with specific gravities from
1510 1.7.



