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CALCULATIONS OF GAS DENSITY AND VISCOSITY 

 
1.    Introduction 
 
The density and/or viscosity of a gas is often needed for some other calculation, 
such as pipe flow or heat exchanger calculations. This course contains 
discussion of, and example calculation of, the density and viscosity of a 
specified gas at a given temperature and pressure.   
 
 If the gas temperature is high relative to its critical temperature and the gas 
pressure is low relative to its critical pressure, then it can be treated as an ideal 
gas and its density can be calculated at a specified temperature and pressure 
using the ideal gas law.   
 
If the density of a gas is needed at a temperature and pressure at which it cannot 
be treated as an ideal gas law, however, then the compressibility factor of the 
gas must be calculated and used in calculating its density. In this course, the 
Redlich Kwong equation will be used for calculation of the compressibility 
factor of a gas. 
 
The Sutherland formula can be used to calculate the viscosity of a gas at a 
specified temperature and pressure if the Sutherland constants are available for 
the gas.  It will be discussed and used in example calculations.  Another method 
for calculating the viscosity of air at a specified temperature and pressure will 
also be presented and discussed.  Some of the equations that will be discussed 
and illustrated through examples are shown below. 
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2. Learning Objectives 
 

Upon completion of this course, the student will 
 

 Be able to calculate the density of a gas of known molecular weight at a 
specified temperature and pressure at which the gas can be treated as an 
ideal gas. 

 
 Be able to calculate the compressibility factor for a gas at a specified 

temperature and pressure, using the Redlich-Kwong equation, if the 
molecular weight, critical temperature and critical pressure of the gas are 
known. 

 
 Be able to calculate the density of a gas at a specified temperature and 

pressure for which the gas cannot be treated as an ideal gas, if the 
molecular weight, critical temperature and critical pressure of the gas are 
known. 

 
 Be able to calculate the viscosity of a gas at a specified temperature if the 

Sutherland constant for the gas is known and the viscosity of the gas at a 
suitable reference temperature is known. 

 
 Be able to calculate the viscosity of air at specified air temperature and 

pressure. 
 

 Be able to make all of the calculations described in these learning 
objectives using either U.S. or S.I. units. 
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3.      Topics Covered in this Course 
 
I. Calculation of Ideal Gas Density 
 
II.  Calculation of Real Gas Density 
 
III.  Calculation of Gas Viscosity by Sutherland�s Formula 
 
IV.  Calculation of Air Viscosity at Specified Temperature and Pressure 
 
V.  Summary 

 
VI.  References 
 
 
 
4.      Calculation of Ideal Gas Density 
 
The typical form for the Ideal Gas Law is:     PV = nRT 
 
The parameters in the equation with a consistent set of units are as shown 
below: 
 
P is the absolute pressure of the gas in psia 
V is the volume of the gas in ft3 
n is the number of slugmoles in the gas contained in volume, V 
R is the ideal gas law constant, 345.23 psia-ft3/slugmole-oR 
T is the absolute temperature of the gas in oR 
 
The mass of the gas can be introduced into the equation by replacing n with 
m/MW, where m is the mass of the gas contained in volume V in slugs, and 
MW is the molecular weight of the gas (slugs/slugmole).  The Ideal Gas Law 
then becomes: 
 
                                                 PV  =  (m/MW)RT    
 
Solving the equation for m/V, which is the density of the gas gives: 
 
                         =  m/V  =  P(MW)/RT 
 
With P, R, and T in the units given above, the gas density will be in slugs/ft3.  
Note that 1 slug = 32.17 lbm, so if you want the gas density in lbm/ft3, the value 
in slugs/ft3 should be multiplied by 32.17. 
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S.I. Units:   If working in S.I. units, the equations remain the same with the 
following units: 
 
 P is the absolute pressure of the gas in kPa 
V is the volume of the gas in m3 
n is the number of kgmoles in the gas contained in volume, V 
R is the ideal gas law constant, 8.3145 kg-m/kgmole-K 
T is the absolute temperature of the gas in K 
 
With these units for P, V, R, and T, the gas density will be in kg/m3. 
 
Critical Temperature and Pressure:  As noted in the Introduction, in order to 
use the Ideal Gas Law to calculate a gas density, the gas temperature should be 
high relative to its critical temperature and the gas pressure should be low 
relative to its critical pressure.  Table 1 gives critical temperature, critical 
pressure and molecular weight for 16 gases in U.S. units.  Table 2 provides the 
same in S.I. units. 
 
 
Table 1.  Critical Temperature and Pressure and Molecular Weight -U.S.  
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Table 2.  Critical Temperature and Pressure and Molecular Weight -S.I. 
 

 
 
 
 
Example #1:   a)  Calculate the density of air at -17 oF and 20 psig, assuming 
that the air can be treated as an ideal gas at those conditions. 
 
                       b)  Is it reasonable to assume ideal gas behavior for air at         -17 
oF and 20 psig? 
 
Solution:  a)  The absolute temperature and pressure need to be calculated as 
follows:          Tabs = -17 + 459.67 oR =  442.67 oR  and  Pabs =  Pg + Patm               
=  20 + 14.7  = 34.7 psia. 
 
Substituting values into the ideal gas law (using 28.97 as the MW of air) gives: 
 
 = MW*P/(R*T)  =  28.97*34.7/(345.23*442.67)  =  0.00658 slugs/ft3   
 
If desired, the density can be converted to lbm/ft3 by multiplying by the 
conversion factor, 32.17 lbm/slug. 
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 =  (0.000658 slugs/ft3)(32.17 lbm/slug)  =  0.2116 lbm/ft3    
 
b)  The gas temperature (-17 oF) is much greater than the critical temperature of 
air (-220.9 oF) and the gas pressure (34.7 psia) is much less than the critical 
pressure of air (547 psia), so it would be reasonable to assume ideal gas 
behavior for air at this temperature and pressure.  
 
 
 
 
Example #2:   a)  Calculate the density of air at -20oC and 100 kPa gauge 
pressure, assuming that it can be treated as an ideal gas at those conditions. 
 
                       b)  Is it reasonable to assume ideal gas behavior for air at         20 
oC and 100 kPa guage? 
 
Solution:  a)  The absolute temperature and pressure need to be calculated as 
follows:          Tabs = 20 + 273.15 K =  283.15 K  and  Pabs =  Pg + Patm               
=  100 + 101.3  = 201.3 kPa abs. 
 
Substituting values into the ideal gas law (using 28.97 as the MW of air) gives: 
 
 = MW*P/(R*T)  =  28.97*201.3/(8.3145*283.15)  =  2.48 kg/m3   
 
b)  The gas temperature (10 oC) is much greater than the critical temperature of 
air (-140.5 oC) and the gas pressure (201.3 kPa abs) is much less than the critical 
pressure of air (3773.4 kPa abs), so it would be reasonable to assume ideal gas 
behavior for air at this temperature and pressure. (Note that the critical 
temperature was converted from the 37.25 atm value in the table with the 
conversion factor, 101.3 kPa/atm.) 
 
Spreadsheet Use for the Calculations:  These calculations are rather straight-
forward and not too difficult to do by hand, but they can be done very 
conveniently with an Excel spreadsheet set up to calculate gas density with the 
Ideal Gas Law.  Figure 1 shows a screenshot of an Excel worksheet with the 
solution to Example 1 (a) and Figure 2 shows a screenshot with the solution to 
Example 2 (a).   
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Figure 1. Screenshot of Solution to Example #1 (a) 
 

 
 

Figure 2. Screenshot of Solution to Example #2 (a) 
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5.      Calculation of Real Gas Density 
 
In some cases, the Ideal Gas Law cannot be used to calculate the density of a 
gas because its temperature is too close to its critical temperature and/or its 
pressure is too close to its critical pressure.  In that case, if the compressibility 
factor, Z, can be determined at the gas temperature and pressure, it can be used 
to calculate the gas density with the following equation: 
 
   =  MW*P/(Z*R*T)   
 
The compressibility factor for a gas is, in general, a function of its reduced 
temperature (TR) and reduced pressure (PR), where reduced temperature is the 
absolute gas temperature divided by its absolute critical temperature and 
reduced pressure is the absolute gas pressure divided by its absolute critical 
pressure.  Graphs, tables and equations are available for determining the 
compressibility factor at specified values for TR and PR.  The Redlich-Kwong 
equation will be used in this book as a means of calculating Z as a function of 
TR and PR.   
 
Calculation of the compressibility factor of a gas from the Redlich-Kwong 
equation is rather awkward and time consuming to do by hand, but a 
spreadsheet can be set up to conveniently make the necessary calculations.  The 
equations and calculation procedure are as follows: 
 
The Redlich-Kwong compressibility factor, Z, is calculated as the maximum 

real root of the equation:  Z3  �  Z2  �  qZ  �  r  =  0, where  r  =  A2B   and   q = 

B2 + B � A2,    with    A2  =  0.42747PR/TR
2.5    and  B  =  0.08664 PR/TR 

 

To find the maximum real root, first the parameter C is calculated, where: 

        C = (f/3)3  +  (g/2)2,    with   f  =  (-3q  -  1)/3     and                            

                                                                            g  =  (-g/2  -  C1/2)1/3  +  1/3 

 

If C > 0, then there is one real root,  

                                      Z = (-g/2  +  C1/2)1/3  +  (-g/2  -  C1/2)1/3  + 1/3 

If C < 0, then there are three real roots, given by: 

                   Zk  =  2(-f/3)1/2cos[(/3)  +  2(k - 1)/3]  +  1/3 
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With  k  =  1, 2, 3   and   = cos-1{[(g2/4)/((-f3)/27)]1/2}    

These equations and this method of calculating a value for the compressibility 
factor are described at:        
                      www.polymath-software.com/ASEE2007/PDF1.pdf  
 
The only input parameters needed to calculate the compressibility factor of a 
gas by the Redlich-Kwong method are the temperature and pressure at which 
the compressibility factor is to be calculated, along with the gas molecular 
weight, critical temperature and critical pressure. 
 
However, there are 8 additional parameters introduced (B, A2, r, q, f, g, C, and 
) and there are also quite a few steps in the solution, so it is not a trivial 
calculation to carry out by hand.  An Excel spreadsheet is a very convenient tool 
to use in carrying out this calculation, as illustrated in Example #3 and 
Example #4. 
 
 
 
Example #3:   a)  Calculate the density of air at -17 oF and 20 psig, using the 
compressibility factor calculated by the Redlich-Kwong method described 
above.  Assume local atmospheric pressure is 14.7 psi. 
 
                       b)  Compare the results from part (a) with the density calculated 
assuming ideal gas behavior in Example #1. 
 
 
Solution:  a)  The reduced temperature and reduced pressure can be calculated, 
using the gas temperature and pressure and the critical temperature and critical 
pressure of the gas, as follows:   
 
 TR = (-17 + 459.67)/(-220.9 + 459.67)  =  1.854 
 PR = 34.7/547  =  0.06344 
 
A spreadsheet screenshot is shown in Figure 3 with the calculation of the 
compressibility factor and the density for air at -17 oF and 20 psig.  Note that the 
required user inputs (in the blue cells) are the gas molecular weight, temperature 
and pressure and the critical temperature and critical temperature of the gas.  
The inputs shown are for air at -17 oF and 20 psig (34.7 psia).   
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The worksheet makes quite a few calculations in the yellow cells, starting with 
calculation of the reduced temperature (TR) and reduced pressure (PR).  The 
calculated values of TR and PR are used to calculate the values of the 8 
constants (B, A2, r, q, f, g, C, and ).    
 
If C > 0, then the spreadsheet calculates the single real root of the equation, Z3  
�  Z2  �  qZ  �  r  =  0,  (which is the value of the compressibility factor, Z) 
using the equation shown above (Z = (-g/2  +  C1/2)1/3  +  (-g/2  -  C1/2)1/3  + 1/3). 
 
If C < 0, then the spreadsheet calculates the three real roots of the equation, 
using the equation given above and the maximum of those three roots is the 
value for the compressibility factor, Z.   
 
For Example #3, as shown in the screenshot, C > O and this results in a value 
of 0.997 for the compressibility factor, Z, and air density of 0.00659 slugs/ft3  =  
0.21214 lbm/ft3. 
 
b)  The value calculated for Z is very close to 1 and thus the calculated value of 
air density is quite close to that calculated with the Ideal Gas Equation in 
Example #1 as shown below: 
 
Ideal Gas Law:    =  0.00658 slugs/ft3  =  0.2116 lbm/ft3 
 
Redlich-Kwong:    =  0.00659 slugs/ft3  =  0.2121 lbm/ft3 
 
% difference  =  (0.2121 � 0.2116)/0.2121  =  0.24 % 
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Figure 3. Screenshot of Solution to Example #3 (a) 
 

 
Note that for accurate calculations with the Redlich-Kwong equation, it is 
recommended that PR be less than half of TR.  In the Figure 3 spreadsheet 
screenshot the ratio PR/0.5TR is calculated to facilitate checking whether this 
requirement has been met. 
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Example #4:   a)  Calculate the compressibility factor and density of air at     -
129 oC and 20 bar, using the Redlich-Kwong method. 
 
                       b)  Compare the results from Part (a) with the density calculated 
assuming ideal gas behavior. 
 
. Solution:  a)  The reduced temperature and reduced pressure can be calculated 
as follows:   
 
 TR = (-129 + 273.15)/(-140.5 + 273.15)  =  1.087 
 PR = (20 bar)(0.98682 atm/bar)/37.25 atm  =  0.5299 
 
A spreadsheet screenshot is shown in Figure 4 with the calculation of the 
compressibility factor and the density for air at -129 oC and 20 bar pressure.  
The user inputs are shown in the cells at the upper left .  Calculation of the 
reduced temperature and reduced pressure is shown below the user inputs and 
calculation of the various constants is shown in the cells at the right.  The 
results, shown at the bottom of the screenshot are:  
 
 Z = 0.845   and air density = 57.17 kg/m3   
 
 
b)  The value of 0.845 calculated for Z shows that the calculated value of air 
density will be somewhat different than that calculated with the Ideal Gas 
Equation. The results, shown at the bottom of the screenshot, are: 
 
Ideal Gas Law:    =  48.325 kg/m3   
 
Redlich-Kwong:    =  57.170 kg/m3   
 
% difference  =  (57.170 � 48.325)/57.170  =  15.5 % 
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Figure 4. Screenshot of Solution to Example #4 (a) 
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6.      Calculation of Gas Viscosity by Sutherland�s Formula 
 
The Sutherland Formula provides a means for calculating the viscosity of a gas 
if the value of the Sutherland�s Constant is known for that gas along with a 

value of the viscosity of that gas at some reference temperature.  Sutherland�s 

Formula is: 
 

                    
 

The parameters in this equation are: 
 
T is the temperature of the gas, K 

To is a reference temperature, K 

o is the viscosity of the gas at To in any units 

 is the viscosity of the gas at T in the same units as o 

C is the Sutherland constant for the gas, K 

 
Table 3 gives values of the Sutherland constant, the temperature range for that 
constant and the viscosity at three reference temperatures for 25 gases.  These 
values can be used together with Sutherland�s formula to calculate the viscosity 

of any of the gases in the table at any temperature within the specified 
temperature range.  References #2, #3, and #4 are sources for the information in 
Table 3.  Note that the reference viscosity and reference temperature closest to 
the gas temperature should be used for the Sutherland�s Formula calculation. 
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Table 3.  Constants for Sutherland�s Formula 
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Example #5:   Calculate the viscosity of methane at 110oF using Sutherland�s 

formula and values from Table 3. 
 
Solution:  Converting 110 oF to oC gives:  (110 � 32)/1.8  =  43.33 oC.  Thus the 
reference temperature closest to the gas temperature is 50 oC, so from Table 3, 
we will use to = 50 oC and o = 0.0120 cP.   Also from Table 3, the Sutherland�s 

Constant for methane is 169.  The gas temperature and reference temperature 
must be in K (degrees Kelvin) for use in Sutherland�s Formula to calculate the 

gas viscosity.  The temperature conversions can be made as follows: 
 

Gas temperature = (110 + 459.67)/1.8  =  316.5 K 
Reference temperature = (50 + 273.15)  =  323.15 K 

 
Now, substituting into Sutherland�s Formula to calculate the viscosity of 

methane at 110o F gives: 
 
 = 0.012[(323.15 + 169)/(316.5 + 169)][(316.5/323.15)1.5]  = 0.0118 cP 
 
Converting to typical U.S. units of lb-s/ft2 gives: 
 

 = (0.0118)(2.08854 x 10-5)  =  2.462 x 10-7  lb-s/ft2 
 
Calculation of a gas viscosity using Sutherland�s Formula can conveniently be 

done using an Excel spreadsheet.  Figure 5 shows a screenshot of a spreadsheet 
solution to Example #5. 
 
Note that, in the screenshot, the given information is entered into the blue cells 
on the left side of the screenshot and the spreadsheet makes the calculations in 
the yellow cells to make the necessary temperature conversions, calculate the 
gas viscosity and convert to typical U.S. units. 
 
 
Calculations in S.I. units would be very similar, but the unit conversions used 
for Example #5 wouldn�t be needed, because the values in Table 3 have units 
of oC, K, and cP.  This type of calculation is illustrated in Example #6. 
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Figure 5. Screenshot of Solution to Example #5 
 
 

 
Example #6:   Calculate the viscosity of methane at 60o C using Sutherland�s 

formula and values from Table 3. 
 
Solution:  The reference temperature closest to the gas temperature is 50 oC, so 
from Table 3, we will use to = 50 oC and o = 0.0120 cP.   Also from Table 3, 
the Sutherland�s Constant for methane is 169.  The gas temperature and 

reference temperature must be in K (degrees Kelvin) for use in Sutherland�s 

Formula to calculate the gas viscosity.  The temperature conversions can be 
made as follows: 
 
Gas temperature = (60 + 273.15)  =  333.15 K 
Reference temperature = (50 + 273.15)  =  323.15 K 
 
 
Now, substituting into Sutherland�s Formula to calculate the viscosity of 

methane at 60o C gives: 
 
 = 0.012[(323.15 + 169)/(333.15 + 169)][(333.15/323.15)1.5]  = 0.0123 cP 
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7.      Calculation of Air Viscosity at Given Temperature and 
Pressure 
 
 
With the following equations, it is possible to calculate the viscosity of air for 
specified values of the air temperature and pressure.  The source for these 
equations is Reference #6 at the end of the course. 
 
air viscosity  =  (1.2867/107)[o(Tr)  +  r)]    lb-sec/ft2  
 
o(Tr)  =  0.128517Tr  +  2.60661Tr

0.5  -  1.0  -  0.709661Tr
-1   

  
                                 +  0.662534Tr

-2  -  0.197846Tr
-3  +  0.00770147 Tr

-4 
 
r)  =  0.465601r  =  1.26469r

2  -  0.511425r
3  +  0.274600r

4   
 
 
Tr  =  T/238.5    (T in oR)                       r  =  /0.6096       ( in slugs/ft3) 
 
 
Note that  is the density of the air at the specified temperature and pressure, 
which can typically be calculated as described in Section 4 for ideal gas 
behavior.  If the air cannot be treated as an ideal gas for the specified 
temperature and pressure, then the density would need to be calculated as 
described in Section 5 above. 
 
 
Example #7:   Calculate the viscosity of air at 50oF and 40 psig at a location 
where atmospheric pressure is 14.7 psi. 
 
 
Solution: The absolute air temperature can be calculated as:  
                                                              T  =  50 + 459.7  =  509.7 oR 
 
The absolute air pressure is:  P  =  40  +  14.7  =  54.7 psia 
 
The air density can then be calculated as:    =  P(MW)/RT 

http://www.pdhlibrary.com


 20 Calculations of Gas Density and Viscosity | www.pdhlibrary.com 
 

 
            =  (54.7)(28.97)/[(345.23)(509.7)  =  0.0090 slugs/ft3   
 
Tr and r can now be calculated as follows: 
 
                Tr = T/238.5  =  509.7/38.5  =  2.137 
 
                  r  =  /0.6096  =  0.0090/0.6096  =  0.00715 
 
Now o(Tr) and (r) can be calculated with the equations shown above to 
give:   
                 o(Tr) =  2.878       and       (r)  =  0.00715 
 
Finally, the air viscosity can now be calculated using the first equation shown in 
this chapter, to give: 
 
air viscosity  =  (1.2867/107)[o(Tr)  +  r)]   
           
                        =  (1.2867/107)(2.878 + 0.00715)   =  3.713 x 10-7  lb-sec/ft2  
 
As you may expect, this set of calculations also can be conveniently done with a 
properly set up spreadsheet.  Figure 6 shows a screenshot of a spreadsheet 
solution to Example #7.   
 
Only three user inputs are needed.  They are the temperature of the air, the gage 
pressure of the air, and atmospheric pressure.  These three inputs are entered in 
the three blue cells in the upper left part of the screenshot in Figure 6.  The 
spreadsheet then calculates the absolute air temperature and pressure, the air 
density, Tr, r, o(Tr), (r), and finally the air viscosity at the specified 
temperature and pressure.  Note that the calculated value for the air viscosity at 
50oF and 40 psig shown as 3.17 x 10-7 lb-sec/ft2, the same as shown in the 
calculations above. 
 
 
 
 

 
 

http://www.pdhlibrary.com


 21 Calculations of Gas Density and Viscosity | www.pdhlibrary.com 
 

 
 
 

Figure 6. Screenshot of Solution to Example #7 
 

 
For calculations in S.I. units some of the constants in the equations given above 
are changed.  Specifically, the equations for Tr, r, and the air viscosity change, 

while the equations for o(Tr)  and r)  remain the same.  The S.I. equations 
with changed constants are: 
 
Tr  =  T/132.5    (T in K)                       r  =  /314.3       ( in kg/m3) 
 
and      air viscosity  =  (6.16090/106)[o(Tr)  +  r)]    Pa-s  
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Example #8:   Calculate the viscosity of air at 327oC and 20 bar gage pressure 
at a location where atmospheric pressure is 101.325 kPa. 
 
Solution: The absolute air temperature can be calculated as:  
 
                                                                       T  =  327 + 273.15  =  600.2 K 
 
The absolute air pressure is:  P  =  (20)(100)  +  101.325  =  2101.3 kPa 
 
The air density can then be calculated as:    =  P(MW)/RT 
 
            =  (2101.3)(28.97)/[(8.3245)(600.2)  =  12.20 kg/m3   
 
Tr and r can now be calculated as follows: 
 
                Tr = T/132.5  =  600.2/132.5  =  4.529 
 
                  r  =  /314.3  =  12.20/314.3  =  0.0388 
 
Now o(Tr) and (r) can be calculated with the equations shown above to 
give:   
                 o(Tr) =  5.003       and       (r)  =  0.01995 
 
Finally, the air viscosity can now be calculated using the air viscosity shown 
above, to give: 
 
air viscosity  =  (6.16090/106)[o(Tr)  +  r)]   
           
                        =  (6.16090/106)(5.003 + 0.01995)   =  3.095 x 10-5  Pa-s  
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Figure 7 shows a screenshot of a spreadsheet with the solution to                
Example #8. 
 
 

 
 

Figure 7. Screenshot of Solution to Example #8 
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8.      Summary 
 
The density and viscosity of a gas at specified temperature and pressure can be 
calculated using the methods covered in this course.  Gas density can be 
calculated using the Ideal Gas Law if the gas temperature is sufficiently greater 
than the critical temperature and the gas pressure is sufficiently less than the 
critical pressure.  If the gas temperature and/or pressure are such that the Ideal 
Gas Law cannot be used then the gas density can be calculated using the 
calculated compressibility factor.  In this course, use of the Redlich-Kwong 
equation of state to calculate the compressibility factor was presented and 
illustrated with example calculations. 
 
The viscosity of a gas at specified gas temperature can be calculated using 
Sutherland�s Formula as presented and illustrated with examples.  Equations 

were also presented for calculation of the viscosity of air at specified 
temperature and pressure.   
 
Use of both U.S. units and S.I. units was presented and illustrated with 
examples for all of the calculations. 
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Calculations of Gas Density and Viscosity - Quiz 
Updated: 9/19/2018 

 

 
1.  What is the critical temperature of air in oF? 
 

a.  95.23 
b.  -220.9 
c. -140.5 
d. 132.2 

 
2.   In order to use the Ideal Gas Law to calculate the density of a gas, the gas 
temperature should be high relative to its critical temperature and the gas 
pressure should be high relative to its critical pressure. 

 

a. True 
b. False 

 
3.  Convert 42 oF to oR 

 

a. 442.67 
b. 315.15 
c. 501.67 
d. 622.15 

 
4.   What is the density of carbon Monoxide in slugs/ft3, at 20 oF and a pressure 
of 50 psia? 

 

a. 0.01094 
b. 0.01384 
c. 0.005731 
d. 0.008458 

 
5.  Ideal gas behavior should not be assumed for calculation of carbon 
monoxide density at 20o F and 50 psia. 
 

a.  True 
b.  False 
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6.  What is the reduced temperature of butane at 10o C? 
 

a. 0.0658 
b. 0.614 
c. 0.666 
d. 0.0327 

 
7.  For accurate calculations with the Redlich-Kwong equation, the reduced 
pressure, PR, should be less than half of the reduced temperature, TR. 
 

a.  True 
b.  False 

 
8.  What values of reference viscosity and temperature should be used to 
calculate the viscosity of benzene at 40oC using Sutherland�s formula? 

 

a. 0.0075 cP at 20oC 
b. 0.0081 cP at 50oC 
c. 0.0094 cP at 100oC 
d. .0242 cP at 50oC 

 
9.   What should be the units for the absolute pressure of the gas, when making 
ideal gas law calculations with R = 8.3145? 

 

a. kPa 
b. psia 
c. Pa 
d. mm Hg 

 
10.  What is the density of a methane gas in kg/m3, at 280 K and 220 kPa 
absolute pressure? 

 

a. 2.74 
b. 2.48 
c. 1.95 
d. 1.52 
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11.  What is the density of a gas in kg/m3, at specified temperature and pressure, 
if it�s density has been calculated to be 42.54 kg/m3 at those conditions using 
the ideal gas law, and it�s compressibility factor has been calculated to be 0.783 

at those conditions? 
 

a. 33.3 
b. 48.5 
c. 54.3 
d. 62.8 

 
12.  What is the viscosity of acetylene gas (in cP) at 25o C, as calculated by 
Sutherland�s formula? 

 

 0.0100 
 0.00972 
 0.00869 
 0.00985 

 
13.  The only input parameters needed to calculate the compressibility factor of 
a gas by the Redlich-Kwong method are the temperature and pressure of the gas 
and the gas molecular weight, critical temperature and critical pressure. 

 

a. True 
b. False 

 
14.  What input parameters are needed to calculate the viscosity of air by the 
method described in the last section of this course? 
 

a. temperature of the air and gage pressure of the air 
b. reduced temperature of the air and reduced pressure of the air 
c. temperature of the air and local atmospheric pressure 
d. temperature of the air, gage pressure of the air, local atmospheric 

pressure 
 
15.   In the calculation of a gas compressibility factor, Z, with the Redlich-
Kwong method, if C < 0 there is only one real root of the equation to be solved 
for Z. 
 

a. True 
b. False 
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