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Problem Name: P00 Ideal Gas Law 
Problem Description: Simplest Equation of State 
  
Date:  _________________ Your Name:  _____________________________________________ 

 

Problem Session Objectives 
 

• To review the concept of temperature with its absolute and relative units. 
• To review the concept of pressure with its absolute and relative units. 
• To review the concept of a mole with its three kinds of units. 

 
• To review the concept of the ideal gas law applied to a stationary substance. 
• To examine the concept of the ideal gas law applied to a flowing substance. 
• To view some measurement devices for temperature and pressure. 

 

Reference Readings 
 

• Felder and Rousseau, 3rd Edition, Section 3.1, Mass and Volume. 
• Felder and Rousseau, 3rd Edition, Section 3.2, Flow Rate. 
• Felder and Rousseau, 3rd Edition, Section 3.3, Chemical Composition. 

 
• Felder and Rousseau, 3rd Edition, Section 3.4, Pressure. 
• Felder and Rousseau, 3rd Edition, Section 3.5, Temperature. 
• Felder and Rousseau, 3rd Edition, Section 5.2, Ideal Gases. 

 
• Michael Hanyak, white CinChE Manual, Latest Edition, Chapter 3. 

 

Review Materials 
 

• A good reference on measuring devices and their principles of operation is 
http://www.omega.com.  Check out the Technical Reference section under Omega's 
Temperature, Pressure, and Flow Handbooks, particularly as you prepare for and 
conduct laboratory experiments. 

 
• Another good reference on measuring devices is the Visual Encyclopedia of 

Chemical Engineering Equipment on the CD-ROM that comes with the Felder and 
Rousseau textbook.  Check out the Process Parameters section in this encyclopedia, 
particularly as you prepare for and conduct laboratory experiments. 

 
Interaction 1:  

Topic: Ideal Gas 
Background: Welcome to the eLEAPS problem session about an ideal gas.   

Save this script document to the desktop.  Click here to open and save 
the solution template also to the desktop.  Close all internet browser 
windows.  Open the two saved documents with Adobe Reader. 
 
In the solution template document, right click and select Print, choose 
“Document and Markups” under Comments and Forms, and print 
it to get a PAPER COPY.  Print to a color printer for the best effect.  
You will fill-in this paper copy as you do the problem session.  Close 
the template document and then delete it, since it is no longer needed. 
 

http://www.omega.com/
http://www.departments.bucknell.edu/chem_eng/eLEAPS/cheg200/P00_idgas/P00_IdealGasLawRtemplate.pdf
hanyak
Text Box
 

hanyak
Text Box
 

hanyak
Sticky Note
Provide today's date and your full name by double clicking above each underline and typing them.



P00 eLEAPS Problem Solution Template 
 

 

Coaching Script and Solution Template 
 

This coaching script contains two kinds of pages—script and template.  They are arranged similar 
to the left and right pages in a book.  The left page is an interaction in the coaching script.  The 
right page is the current focus in the solution template that is associated with the left coaching script 
page. 
 
How you navigate through the coaching script depends up the type of computer that you are 
using—a personal computer with a mouse or an Apple iPad with a stylus pen.  In either case, you 
have opened this coaching script using the Acrobat Reader program that is installed on your 
computer and not the Acrobat Reader plug-in found in a web browser. 
 
Please complete the first interaction in the first coaching script page.  Then, proceed to navigate 
through the coaching script based upon your computer type, as describe below. 

 
 
Personal Computer with a Mouse 
 

The Acrobat Reader program should have displayed this coaching script in its two-page view mode.  
If not, then select the View/Page Display/Two Page Scrolling option from the menu bar. 
 
In the two-page view mode, the left column of pages will be the coaching script, while the right 
column of pages will be the current focus in the solution template.  You can magnify the view (i.e., 
zoom in) so that the coaching script page is readable.  Then, you can use the horizontal scroll bar to 
move between the left page (the coaching script) and its right page (the template solution). 
 
After you manually complete a portion of your PAPER COPY of the problem solution template (as 
directed by its associated coaching script interaction), you can then delete the boxes in the right page to 
view the correct answers.  You can also view the popup notes found in the right page. 
 
You proceed to the next script Interaction by scrolling down to the next set of two pages in the 
Acrobat Reader program. 

 
 
Apple iPad with a Rubber-Domed Stylus Pen 
 

The Acrobat Reader app for the iPad (downloaded from the App Store) does not support the two-page 
view mode.  To simulate this viewing mode, select the Single Page option under Document Modes 
in the menu bar. 
 
In the Single Page mode, you will be able to horizontally swipe between the left page (the coaching 
script) and its right page (the template solution). 
 
After you manually complete a portion of your PAPER COPY of the problem solution template (as 
directed by its associated coaching script interaction), you can then delete the boxes in the right page to 
view the correct answers.  You can also view the popup notes found in the right page. 
 
You proceed to the next script Interaction by swiping pass the current right page in the Acrobat 
Reader app. 
 
If you quickly tap the Home button on the iPad twice, you can conveniently switch between the 
Adobe Reader and any other apps. 
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Interaction 2:  
Topic: Temperature Scales 

Background: We begin our review of quantities appearing in the ideal gas law by 
first examining the concept of temperature. 
 
Please examine Page 1 of your PAPER COPY of the template 
document.  As indicated by the SEVEN yellow rectangles, you are to 
complete the scale diagram, conversion factors, and conversion 
equations for temperature. 
 

Temperature Question: The relative scales for temperature are ºF and ºC.  Which Centigrade 
value or values below that are divisible by ten would convert to 
Fahrenheit values that are also divisible by ten? 

Option 1: □ -40ºC 
Option 2: □ 0ºC 
Option 3: □ 10ºC 
Option 4: □ 110ºC 

Feedback 1: Correct! -40ºC converts to the first negative ºF that is divisible by 
ten, namely -40ºF. 
 
In the conversion equation of (ºF - 32) = (9/5) ºC, the 32 will be added 
to a negative number on the right side when the ºC value is negative 
and divisible by ten.  Thus, that negative number must end with a digit 
of 2, in order to produce a negative ºF value that is divisible by ten. 

Feedback 2: Incorrect! 0ºC converts to 32ºF, which is not divisible by ten. 
 

Feedback 3: Correct! 10ºC converts to the first ºF that is divisible by ten, 
namely 50ºF. 
 
In the conversion equation of (ºF - 32) = (9/5) ºC, the 32 will be added 
to a positive number on the right side when the ºC value is positive and 
divisible by ten.  Thus, that positive number must end with a digit of 8, 
in order to produce a positive ºF value that is divisible by ten. 

Feedback 4: Correct! 110ºC converts to the second ºF that is divisible by ten, 
namely 230ºF.  See second paragraph under Feedback 3. 
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Simplest Equation of State 
 

An equation of state (EOS) predicts the relationship between the temperature, pressure, moles, and 
volume of a single-phase substance, that is, either all-liquid or all-gas mixture of chemical compounds. 
 

Temperature 
 
A. Temperature is a measure of the thermal energy of the random motion of the molecules of a chemical 

substance at thermal equilibrium.  A substance can be pure or a mixture of chemical compounds. 
 
B. Temperature Scale Diagram: 
 

Centigrade 
Relative Scale 

Kelvin
Absolute Scale 

Rankine 
Absolute Scale 

Fahrenheit 
Relative Scale 

          0 K    -273.15 ºC absolute zero -459.67 ºF             0 ºR 

233.15 K     -40 ºC  -40 ºF    419.67 ºR 

373.15 K    100 ºC boiling point of 

water at 1 atm 

212 ºF    671.67 ºR 

273.15 K        0 ºC freezing point of 

water at 1 atm 

  32 ºF    491.67 ºR 

180 
∆ºF 

100 
∆ºC 

mks  or  cgs  units fps  units 

 
 
C. Conversion Factors: 
 

KC

RF







 

RK

FC




8.1

8.1 
 

∆°C  is sometimes expressed as  C°  or just  °C. 

∆°F  is sometimes expressed as   F°  or just  °F. 

 
D. Conversion Equations: 
 

   
C

F
CCTFFT

CF 









8.1

032      
K

C
KKTCCT KC 







 015.273  

CFCF TTorTT 
5

9
328.132   15.273 CK TT   

   
K

R
KKTRRT KR 




8.1
00      

R

F
RRTFFT RF 







 067.459

KR TT 8.1  67.459 FR TT   

 
E. In any equation of state, absolute temperature must be used, either  K  or  ºR,  but  not  ºC  or  ºF. 
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hanyak
Note
The code "fps" is foot-pound-second, and it means the American engineering system of units.

hanyak
Note
The code "cgs" is centimeter-gram-second, and it means the common scientific system of units.

hanyak
Note
The code "mks" is meter-kilogram-second, and it means the SI (System International) system of units.

hanyak
Note
Any temperature measuring device must be calibrated.  For example, a glass thermometer that contains a reservoir of fluid like mercury.  It is calibrated by placing it into ice water, allowing its fluid level to stabilize, and then etching a mark on the glass at that level.  Next, it is placed into boiling water, allowing its fluid level to stabilize, and then etching a mark at that level.The distance between these two marks is the same NO MATTER what scale (ºF, ºR, K, or ºC) is labeled on the glass thermometer.

hanyak
Note
Any temperature measuring device must be calibrated.  For example, a glass thermometer that contains a reservoir of fluid like mercury.  It is calibrated by placing it into ice water, allowing its fluid level to stabilize, and then etching a mark on the glass at that level.  Next, it is placed into boiling water, allowing its fluid level to stabilize, and then etching a mark at that level.The distance between these two marks is the same NO MATTER what scale (ºF, ºR, K, or ºC) is labeled on the glass thermometer.

hanyak
Note
These equivalence relationships can be ascertained by inspecting the above diagram.

hanyak
Note
In chemical engineering, the units for ONLY three basic quantities contain delta degree.  They are heat capacity, thermal conductivity, and heat transfer coefficient.The common practice is to express the delta degree as ºC, K, ºF, or ºR in these three quantities, like  ĈP = 75.4 kJ / (mol ºC) .Because of this common practice, you must always interrupt the temperature unit as a delta degree in these three quantities, that is  ĈP = 75.4 kJ / (mol ΔºC) .

hanyak
Note
The four conversion equations in the white cells of this table can be ascertained by inspecting the above diagram and apply the appropriate conversion factor.
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Interaction 3:  

Topic: Absolute Pressure 
Background: We continue our review of quantities appearing in the ideal gas law by 

next examining the concept of absolute pressure. 
 
Please examine Page 2 of your PAPER COPY of the template 
document.  As indicated by the three yellow rectangles, you are to 
complete the pressure drop (∆P) equation and finish the conversion 
example for a column of water. 
 

Pressure Question: A barometer is a device used to measure atmospheric pressure.  Click 
here to see an electronic barometer and a mercury barometer and note 
their prices.  A barometer measure atmospheric pressure relative to 

Option 1: ○ the pressure at sea level. 
Option 2: ○ a perfect vacuum. 

Feedback 1: Incorrect! A barometer measures absolute pressure. 
 

Feedback 2: Correct! Since a barometer measures the absolute pressure of the 
Earth's atmosphere, it is referenced to zero pressure (a perfect 
vacuum). 
 
Please note that our Unit Operation Laboratory in Dana 033 
contains a barometer to measure atmospheric pressure. 
 

 
Before continuing, close ALL browser and other windows that you opened during this interaction. 

 
 

http://www.departments.bucknell.edu/chem_eng/eLEAPS/cheg200/P00_idgas/p00s03_barometer.pdf
http://www.departments.bucknell.edu/chem_eng/eLEAPS/cheg200/P00_idgas/p00s03_barometer.pdf
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Simplest Equation of State 
 

Pressure 
 
A. Pressure is defined as force per unit of area acting in a direction perpendicular to a surface.  Some 

examples of its absolute units are: 
 

 cgs  units mks  units fps  units 

P  =  F / A 
dynes / cm2 
mm Hg 
atm 

N / m2  (Pa) 
kPa 
bar 

lbf / in
2 

psi   or   psia 
atm 

 
B. Column of a non-reacting fluid (gas or liquid) at rest. 
 

 
 P0 

P 

fluid h 

 
 

Assuming fluid density () and  
gravity’s pull (g) are constant 

 

hgPPP

dLgdP

ALVm

A

gm

A

W

A

F
P

hP

P


















0

00

but
 

 
For example, a one-foot column of water with   = 62.4 lbm/ft3  and  g = 32.1 ft/s2. 

 

 

psi
in

lb
PP

in

ft

s

ftlb

lb
ft

s

ft

ft

lb
PP

f

m

fm

432.0432.0

144

1

174.32

1
1

1.324.62

20

2

2

2

230

























 

 
C. Absolute Pressure 
 

1. Reference is a perfect vacuum; that is,  P0 = 0. 
 

 
 

P0 = 0 

P 

fluid h 

perfect 
vacuum 

 
 

 
hgP    

 
where P is absolute pressure, since 
it is reference to a perfect vacuum. 
 
An example device for the diagram 
is called a barometer.  It measures 
Pb, the absolute (or barometric) 
pressure of the earth’s atmosphere. 

 
 

2. In any equation of state, absolute pressure must be used; that is, it must be referenced to zero. 
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hanyak
Note
The symbol W is weight.  It is the force exerted on an object due to the acceleration of gravity; that is, Newton's Second Law of  F  = m ∙ a  is written as  W = m ∙ g

hanyak
Note
Thus, the pressure (P) at the bottom of the column of fluid is equal to the pressure (P0) at the top plus the density (ρ) of the fluid times the acceleration of gravity (g) times the height of the fluid column (h), assuming that the fluid density (ρ) and Earth's gravitational pull (g) are constant.In other words, the pressure P at the bottom of the fluid is the force per unit area being caused by the pull of gravity on the fluid in the column plus the pressure on top of the fluid.

hanyak
Note
See Table "gotche" in Chapter 3 of the CinChE Manual for the necessary conversion factor.

hanyak
Note
Unmarked set by hanyak

hanyak
Highlight

hanyak
Highlight

hanyak
Highlight

hanyak
Highlight

hanyak
Text Box
 

hanyak
Text Box
 

hanyak
Text Box
 



P00 eLEAPS Problem Session Script 

v08.05.08 © 2008, Michael E. Hanyak, Jr., All Rights Reserved Page 4 of 6 

 
Interaction 4:  

Topic: Relative Pressure 
Background: We continue our review of quantities appearing in the ideal gas law by 

examining the concept of relative pressure. 
 
Please examine Page 3 of your PAPER COPY of the template 
document.  As indicated under Item 2, two cases of relative pressure 
exits.  You are to complete Item 3 by calculating the absolute pressure 
for two examples. 
 

Pressure Question: One example of a device to measure relative pressure is a Bourdon 
gauge.  Click here to see two examples of this type of gauge and note 
the price of the gauge.  Compared to a Bourdon gauge, a barometer 
costs 

Option 1: ○ at least one-tenth of the price. 
Option 2: ○ about the same price. 
Option 3: ○ at least ten times the price. 

Feedback 1: Incorrect! A barometer costs significantly more then a Bourdon 
gauge. 

Feedback 2: Incorrect! A barometer costs significantly more then a Bourdon 
gauge. 

Feedback 3: Correct! A barometer costs $1000 to $2000, while a Bourdon 
gauge costs about $100. 
 
Why is the price of a barometer much greater than a Bourdon 
gauge?  A barometer needs a perfect vacuum chamber so that absolute 
pressure is measured relative to zero.  This chamber is costly to 
manufacture.  Since Bourdon gauges measure pressure relative to 
atmospheric pressure, they are cheaper to make. 
 
Because a chemical plant can contain hundreds of Bourdon gauges, the 
plant needs to have only one barometer to correct gauge pressures to 
absolute pressures.  Thus, the investment in pressure measuring 
devices is much less than the case of using all barometers instead. 
 

 
Before continuing, close ALL browser and other windows that you opened during this interaction. 

 

http://www.departments.bucknell.edu/chem_eng/eLEAPS/cheg200/P00_idgas/p00s04_bourdon.pdf
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Simplest Equation of State 
 

D. Relative Pressure 
 

1. Reference is atmospheric pressure, which is measured by a barometer, Pb.  Typical devices that 
measure relative pressure are manometers (U-tube filled with a liquid), Bourdon gauges, or 
differential pressure transducers.  

  
2. Two cases exists: 

 
Above Atmospheric,   P  ≥  Pb Below Atmospheric,   P  <  Pb 

 

h 

Pb 

P 

process unit 
at 

absolute P 

 
  Hg Fluid,  h in mm Hg 

 

 

h

Pb 

P

process unit 
at 

absolute P 

 
  Hg Fluid,  h in mm Hg vacuum 

 

hgPPP bg    hgPPP bg    

where Pg  is the gauge pressure, a positive number. 
 Pb  is the barometric (or atmospheric) pressure. 
 P   is the absolute pressure in the process vessel. 

Note that gauge pressure is always measured relative to atmospheric pressure. 

 
3. Relative-to-Absolute Pressure Equations: 

 
Above Atmospheric,   P  ≥  Pb Below Atmospheric,   P  <  Pb 

psigpsiapsiage

PPP gb





.,.
 

vacHginHginHginge

PPP gb





.,.
 

?7642.20 kPainPHgmmPpsigP bg   

kPa
psi

kPa
psi

Hgmm

kPa
HgmmP 241

696.14

325.101
2.20

760

325.101
764   

?01.16.20 psiainPbarPvacHginP bg   

psia
Hgin

psi
Hgin

bar

psi
barP 53.4

921.29

696.14
6.20

01325.1

696.14
01.1   
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hanyak
Note
Pressure conversion factors < ∙∙∙ > can be found inside of the front cover of the Felder and Rousseau textbook.  Also, see Table "gotche" in Chapter 3 of the CinChE Manual.These two sources also list conversion factors for other quantities.Note that the F&R source uses the equal sign (=) to represent equivalence between sets of units, instead of the more appropriate symbol of three horizontal bars, whose meaning is equivalence. 

hanyak
Note
One of the following two equations MUST be used to convert any relative pressures given in a problem to their absolute values.Remember that "greater than" implies add gauge to barometric pressure, while "less than" implies subtract guage from barometric pressure.Note that ONLY the absolute value of pressure can be used in an equation of state, like the ideal gas law.

hanyak
Note
How do you know that a gauge pressure given in a problem is above atmospheric or below atmospheric? The units for a vacuum gauge pressure MUST contain the word vacuum or its abbreviation like "vac".  The units for a gauge pressure above atmospheric does not contain the word vacuum, but an indication for guage like the "g" in "psig".

hanyak
Note
The actual pressure inside the process unit (or vessel) is always the absolute pressure P. 

hanyak
Note
The actual pressure inside the process unit (or vessel) is always the absolute pressure P. 
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Interaction 5:  

Topic: Ideal Gas Law 
Background: We complete our review of quantities appearing in the ideal gas law 

by examining the concepts of moles, specific volume, and density. 
 
Please examine Page 4 about the ideal gas law in your PAPER COPY 
of the template document.  You are to calculate the gas constant under 
Item C using conversion factors, and you are to derive an expression 
for the density under Item D starting with the ideal gas law. 
 
You should consult the “gotche” table on Pages 3-3 to 3-6 of the white 
CinChE manual, or the laminated green “gotche” table given to you as 
a handout by your instructor. 
 

Pressure Question: Click here to view, print, and complete a problem involving the ideal 
gas law using your pocket calculator.  Accounting for precision, the 
correct answer for the number of moles of gas in the tank is 

Option 1: ○ 0.3485 kg-mol. 
Option 2: ○ 0.583  kg-mol. 
Option 3: ○ 7.482 kg-mol. 
Option 4: ○ 12.5  kg-mol. 
Option 5: ○ not listed. 

Feedback 1: Incorrect! Did you use absolute pressure in the ideal gas law?  Try 
again! 

Feedback 2: Correct! Click here to see a manual solution to the ideal gas 
problem. 

Feedback 3: Incorrect! Did you use absolute temperature and pressure in the ideal 
gas law?  Try again! 

Feedback 4: Incorrect! Did you use absolute temperature in the ideal gas law?  
Try again! 

Feedback 5: Incorrect! Did you use absolute temperature and pressure in the ideal 
gas law?  Did you use the right conversion factors?  Did you punch the 
numbers correctly on your pocket calculator?  Try again!  
 

 
Before continuing, close ALL browser and other windows that you opened during this interaction. 

 

http://www.departments.bucknell.edu/chem_eng/eLEAPS/cheg200/P00_idgas/p00s06_idgas_prob.pdf
http://www.departments.bucknell.edu/chem_eng/eLEAPS/cheg200/P00_idgas/p00s06_idgas_soln.pdf
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Simplest Equation of State 
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 Ideal Gas Law 
 
A. The simplest and most widely-used equation of state (EOS) is the ideal gas law.  As its name implies, 

it is only applicable in the gas region.  Thus, it can not be used to describe liquids. 
 

TRnVPorTRnVP    

where T is the absolute temperature of the mixture, 
 P is the absolute pressure of the mixture, 
 V is the total volume of the mixture, 
 n is the total number of moles in the mixture, 
 R is the universal or ideal gas constant. 

 

For any mixture,  ncnnnn  21 ,  where  nj is the number of moles of component j; that 
is, of chemical compound j.  For a pure-component mixture, nc = 1 and n = n1.  Each component in an 
ideal gaseous mixture also follows the ideal gas law; that is,  TRnVP jj  .   

 
B. A mole represents the number of molecules in a substance, a pure compound or a mixture of chemical 

compounds.  A g-mol (or mol) contains Avogadro’s number of molecules (NA = 6.022x1023). 
 

 cgs  units mks  units fps  units 

n g-mol  or  mol kg-mol or kmol lb-mol 

conversion factors 
1 kg-mol ≡     1000 g-mol 
1 lb-mol ≡  453.5924 g-mol 

 
C. The value of the gas constant R depends upon the units for V, P, n, and T, as follows: 
 

Kmol

Pam
R





3

314472.8  Kmol

HgmmL
R




 3637.62  

Kmol

mbarL
R




 14472.83  
Rlbmol

atmft
R 




3

7302.0  

Kmol

atmL
R




 5745870820.0  
Rlbmol

psiaft
R 




3

7316.10  

 
The inside of the back cover of the Felder and Rousseau textbook tabulates approximate values for R.  
They are also listed at the web site of www.wikipedia.org. 

 
D. Specific volume and density for a mixture of chemical compounds: 
 

TRVPTRnVP

MxMnmM

mVVornVV
nc

j
jj










ˆthen,Since

andisweight Molecular 

ˆˆisvolumeSpecific

1

TR

MP
TR

M

mm
P

V

n
or

V

m











 ˆisDensity 
 

 

E. A gas behaves like an ideal gas when  )80(5ˆ 3 lbmolftmolLPRTVideal   for  

diatomic gas, and for other gases when   )320(20ˆ 3 lbmolftmolLPRTVideal  . 

hanyak
Note
If you divide the ideal gas equation for the mixture into the ideal gas equation for component j in the mixture (or you solve for R in one and substitute for it in another), you get       Vj / V  =  nj / nwhich is           Yj  =  Xj       for  j = 1, 2, ..., ncThus for an ideal gas, the volume fraction and mole fraction for each component j are the same.

hanyak
Note
As a general rule of thumb, a real gas behaves like an ideal gas when:    P  ≤  3 atm  ( or  3 bar  or  300 kPa ).

hanyak
Note
The molecular weight of a mixture is equal to the sum of its component mole fractions times their corresponding molecular weights.

hanyak
Note
Specific volume, molecular weight, and density, as well as temperature, pressure, and composition (mole fractions, mass fractions, volume fractions, or concentration), are INTENSIVE quantities.  Their values do NOT DEPEND on the amount of substance that is present.For example, the density of water at 4ºC and 1 atm is 1.000 g/mL no matter whether the amount of water is 10 kg, 352 kg, or 7023 kg.Volume, moles, and mass are EXTENSIVE quantities, because their values depend on the amount of substance that is present.

hanyak
Note
Specific volume can mean either volume per unit mole or volume per unit mass.The context of the problem will dictate which one to use.  For example, when molar data are given, you would interrupt specific volume as volume per unit mole.  This quantity is often referred to as molar volume.When working with any equation of state like the ideal gas law, specific volume is ALWAYS volume per unit mole, molar volume.

hanyak
Note
Density can mean either mass density (mass per unit volume) or molar density (moles per unit volume}.Mass density is always referred to as density of a substance.  Molar density is always called molar density.Note that these two densities are reciprocials of their specific volume counterparts, and vice versa.

hanyak
Note
A second expression for the ideal gas law written in terms of molar volume.

hanyak
Note
The mass density (or just density) expression for an ideal gas.

hanyak
Note
The first form of the ideal gas law is for a stationary amount (n) of a substance; for example, the gas is contained in a stationary tank.This second form of the ideal gas law is for a flowing amount of substance; for example, a gas flowing through a pipe.  Dots over symbols V and n mean flow rate quantities; that is,  P (V / t)  =  (n / t) R Twhere  t  is time.  This second form relates volumetric flow rate to molar flow rate; for example, m3/s to kg-mol/s.
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Interaction 6:  

Topic: Ideal Gas 
Background: Thank you for completing this problem session.  Please place your 

filled-in PAPER COPY of the template document in your technical 
journal.  Click here for the correct solution to the template document. 
 
If you so desire, you could print this eLEAPS script (two pages per sheet 
and on both side of a sheet) and place it also in your technical journal. 
 
If you have any questions or concerns about the problem session, 
please contact your instructor. 
 

 
 
Read the Important Observations below and consult the Reference Readings and Review Materials. 
 
Problem Session Observations 
 

• Absolute temperature units must be used in an equation of state. 
• Absolute pressure units must be used in an equation of state. 

 
• The ideal gas law relates volume and moles for a mixture of chemical compounds. 
• Two forms of the ideal gas law exist—stationary and flow rate forms. 

 
• Specific volume of an ideal gas is not dependent on the mixture composition. 
• Density of an ideal gas does dependent on the mixture composition. 

 
Reference Readings 
 

• Felder and Rousseau, 3rd Edition, Section 3.1, Mass and Volume. 
• Felder and Rousseau, 3rd Edition, Section 3.2, Flow Rate. 
• Felder and Rousseau, 3rd Edition, Section 3.3, Chemical Composition. 

 
• Felder and Rousseau, 3rd Edition, Section 3.4, Pressure. 
• Felder and Rousseau, 3rd Edition, Section 3.5, Temperature. 
• Felder and Rousseau, 3rd Edition, Section 5.2, Ideal Gases. 

 
• Michael Hanyak, white CinChE Manual, Latest Edition, Chapter 3. 

 
Review Materials 
 

• A good reference on measuring devices and their principles of operation is 
http://www.omega.com.  Check out the Technical Reference section under Omega's 
Temperature, Pressure, and Flow Handbooks, particularly as you prepare for and 
conduct laboratory experiments. 

 
• Another good reference on measuring devices is the Visual Encyclopedia of 

Chemical Engineering Equipment on the CD-ROM that comes with the Felder and 
Rousseau textbook.  Check out the Process Parameters section in this encyclopedia, 
particularly as you prepare for and conduct laboratory experiments. 

 

http://www.departments.bucknell.edu/chem_eng/eLEAPS/cheg200/P00_idgas/p00ans_idgas.pdf
http://www.omega.com/



