
Excel Bootcamps 1, 2, 3 and 4
• 1: Getting up to speed with Excel
• 2: Introducing VBA
• 3: Learning to use Excel to solve typical problem scenarios
• 4: Detailed modeling of packed-bed and plug-flow reactors
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Layout of the Excel Main Window

Worksheet

Title barMenu Ribbon

Group Command
iconCell

Status bar
Sheet tab

Row number

Column letter

Formula bar

Name box

Sliders

Zoom control
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Preferred Settings
No Move After Enter

Enable Solver and Data Analysis

Set Security Level for VBA Use
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Enable the Developer Tab on the Ribbon

Preferred Settings
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Efficient Spreadsheet Manipulations SelectionPractice.xlsx

Moving the ActiveCell

Click on the new cell or use the  keys

Enter the cell address in the Name Box
(can also use F5 GoTo)
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Efficient Spreadsheet Manipulations
Jumps within filled cell ranges

Double-click boundary of the
ActiveCell or
Ctrl-

Selections within filled cell ranges

Adjoin the Shift key
to the above
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Efficient Spreadsheet Manipulations
Selecting blocks of cells

Ctrl-A
or

Ctrl-*

Moves the
ActiveCell to
the origin

Select B10, Ctrl-Shift-
Tab, Back-Tab, Ctrl-click on D10
Ctrl-Shift-

Selecting discontiguous blocks of cells
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Efficient Spreadsheet Manipulations
Copying cells

Ctrl-C
Select destination cell
Enter

Hold down Ctrl
Drag to new location
Release Ctrl

Use Paste (Ctrl-V) for multiple copies

Drag copy
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Efficient Spreadsheet Manipulations
Copying cells using the Fill Handle

Drag down

Extending a pattern adjacent to a filled column using the Fill Handle

Select 2 cells
Double click
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Efficient Spreadsheet Manipulations

Drag block of cells one column to the right

Moving cells

Ctrl-X, Select destination, Enter
or
Drag cell with mouse
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Formulas, Cell Addresses, and Range Names

 5 1
2


• evaluate any functions, like SQRT above
• evaluate parentheses groupings
• negation or unary minus () (this is not subtraction)
• exponentiation (^) left to right
• multiplication (*) and division (/) left to right
• addition (+) and subtraction () left to right

Calculator formulas
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Formulas, Cell Addresses, and Range Names
Calculator formulas

 

 1 1 5

12
1 7 .e  or

Watch out for these

or

or
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Formulas, Cell Addresses, and Range Names
Cell Addresses

= 220

= 214

No. of cells on the worksheet

Number stored in 8 bytes (64 bits).
Capacity of worksheet = 128 Gb
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Formulas, Cell Addresses, and Range Names
Cell Addresses

Pointer formula

Drag-copy the formula down
Relative reference moves with copy

Drag-move the formula down
Cell reference is retained
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Formulas, Cell Addresses, and Range Names
Relative and Absolute Cell Addresses

Copy from
B2 to C3
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Formulas, Cell Addresses, and Range Names
Relative, Mixed, and Absolute Cell Addresses

Using the F4 Key



17

Formulas, Cell Addresses, and Range Names
Relative, Mixed, and Absolute Cell Addresses
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Formulas, Cell Addresses, and Range Names
Mixed Cell Addresses Example  

21 1

10

1

6 91 8
3 7

M
.

f
D .. log
. Re



         

     
Haaland equation for friction
factor in pipe flow

HaalandMoodyStarter.xlsx
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Formulas, Cell Addresses, and Range Names
Creating Cell Names  names cannot be cell addresses, 

TMP1 cannot be a name
 R and C cannot be names
 R and C followed by any numeral cannot be names

Enter name in the Name Box

Or transfer adjacent labels
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Formulas, Cell Addresses, and Range Names
Using Cell Names in Formulas
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Formulas, Cell Addresses, and Range Names
Using Range Names in Formulas

BlockData.xlsx
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Formulas, Cell Addresses, and Range Names
The IF Function and Logical Expressions

Syntax:   =IF(logical expression,true option,false option)

Example:  Square a value and retain the sign in the result

Logical expression here is relational
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Relational Operators and Logical Functions
Relational Operators
= equal to
<> not equal to
> greater than
< less than
>= greater than or equal to
<= less than or equal to

Logical Functions
NOT logical negation
AND logical and
OR logical or
XOR exclusive or

Example logical expression

NOT(AND(FALSE,TRUE)) NOT(FALSE)
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Creating Simple Plots
XY Charts

Create a scatter plot of y versus x
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Creating Simple Plots
Customizing the scatter plot

Typical steps:
• Move the plot to its own chart sheet
• Align and format the axes
• Adjust markers and lines
• Add axis titles and chart title

Move the plot to its own chart sheet
Formatting is best with the chart
on its own sheet. Reasons to keep
the chart on the worksheet include
when multiple charts need to be
visible and when it is advantageous
to see plot responses to worksheet
changes.

right-click the chart click OK
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Creating Simple Plots
Align and format the axes

right-click vertical axis
select Format Axis...

lower where the 
horizontal axis crosses

change font 
size(14pt) and 
color (black)select each

axis

Note:  Can change font
style, if desired.
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Creating Simple Plots
Adjust markers and lines

select the series
(not an individual
marker)

enlarge marker
choose no fill change border color

increase line width
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Creating Simple Plots
Adjust markers and lines – possibly add interconnecting lines
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Creating Simple Plots
Adjust markers and lines – increase intensity of gridlines

select horizontal gridlines
select solid line
and adjust intensity
to suit

Format the vertical gridlines similarly,
the plot outline, and the axes borders.
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Creating Simple Plots
Add axis titles and chart title

select the chart
and Chart Design
tab

enter title in the
Formula Bar or
in place

adjust font size and color
Carry out similar entry and 
formatting of Primary Vertical Axis 
Title and Chart Title

Note:  Can change font
style, if desired.
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Creating Simple Plots
Example Formatted Plot
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Creating Plots with Multiple Series
Possible features:
• Acquiring data from a text (.txt or .csv) file
• Distinguishing markers and/or line styles
• Legend to identify series
• Lines only for large data series or analytical functions
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Acquiring data from a text (.txt or .csv) file
Creating Plots with Multiple Series

change file type
to Text Files and
locate file
click Open

FurnaceData.txt
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Acquiring data from a text (.txt or .csv) file
Creating Plots with Multiple Series

296 data entries
time, y1, and y2

F12Save As
Excel Workbook
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Different X-Y Scatter Plot Styles
Creating Plots with Multiple Series

recommend against using
Line plot which are intended
for categorical x-axis

experimental data
small sample
(n < 50-to-100)

artificial smoothing
recommend against

experimental data
small sample (n < 50-to-100)
interconnecting lines
for pattern recognition

experimental data
large sample (n < 50-to-100)
markers would clutter
interconnecting lines
or analytical functions
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X-Y Plot – Straight Lines, No Markers
Creating Plots with Multiple Series
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X-Y Plot – Straight Lines, No Markers
Creating Plots with Multiple Series

select one series, here y2
(could be either)

move to Secondary
(right) axis
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Format Axes and Add Titles
Creating Plots with Multiple Series
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Move and Format Legend
Creating Plots with Multiple Series
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Change the Legend Titles
Creating Plots with Multiple Series
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Change Right Vertical Axis Scale
Move Legend Into the Plot
Stretch the Plot

Creating Plots with Multiple Series
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Change Line Styles for B&W Presentation
Creating Plots with Multiple Series
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Final Plot
Creating Plots with Multiple Series
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Plots with Logarithmic Scale(s)
Vapor Pressure of 95%(wt) Sulfuric Acid Aqueous Solution

Create X-Y plot with markers and lines
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Notice how the data are
compressed at the lower
values. Good to have a
logarithmic vertical scale.

H2SO4VaporPressureStarter.xlsx
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Plots with Logarithmic Scale(s)
Vapor Pressure of 95%(wt) Sulfuric Acid Aqueous Solution

Logarithmic vertical scale
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Creating Plots of Analytical Functions

   cos cosh 1 0 5y x x x    

Create table of function values
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Creating Plots of Analytical Functions
Create Formatted Plot of y vs. x
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Creating Plots of Analytical Functions
Insert Equation Object on Plot
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Histogram Bar Charts
Create histogram data with the FREQUENCY function

F12

name the range
of data Conc

array formula
=FREQUENCY(Conc,Bins)

create a bar
chart of
frequencies
versus
bin centers

2 data
>= 18.05
< 18.25

ConcentrationData.txt
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Histogram Bar Charts
Create bar chart based on histogram data
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Histogram Bar Charts
Change x-axis labels to bin centers
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Histogram Bar Charts
Complete formatting of the chart

0

5

10

15

20

25

30

35

40

45

16.15 16.35 16.55 16.75 16.95 17.15 17.35 17.55 17.75 17.95 18.15

Fr
eq

ue
nc

y

Concentration Value - Bin Center - g/L

Histogram of Concentration Data

change bar fill
to a dark gray
pattern



53

Contour and Surface Plots
Illustrate with an analytical function

  2 2, 89 0.04 0.16 8.09 5.78 5.89
2 , 2
z f x y x y x y xy

x y
      

  

Set up a 2-way data
table

AnalyticalFunctionStarter.xlsx
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Contour and Surface Plots
Select interior of the table and create a contour plot
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Contour and Surface Plots
Adjust contour plot settings

Repeat for all series (tedious!)

Add axes titles
Format axes ticks
Move and format legend
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Contour and Surface Plots
Final version of contour plot
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Contour and Surface Plots
Surface mesh plot of experimental data NaClDensityStarter.xlsx
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Contour and Surface Plots
Surface mesh plot of experimental data
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Contour and Surface Plots
Surface mesh plot of experimental data

Move plot to chart sheet and format

Note: Since this is a
categorical plot,
both grids aren’t
spaced correctly.

Note: Excel’s contour and surface
plots are limiting. A better choice
is to use the Excel link to Matlab
and create plots there.
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Excel Bootcamps 1, 2, 3 and 4

What’s next?

“Prof. Clough, 1: Getting up to speed with Excel
• 2: Introducing VBA
• 3: Learning to use Excel to solve typical problem scenarios
• 4: Detailed modeling of packed-bed and plug-flow reactors

Reference:

Spreadsheet Problem Solving and Programming
for Engineers and Scientists,
David E. Clough and Steven C. Chapra,
CRC Press - Taylor & Francis Group, 2024.


