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Preferred Settings
No Move After Enter

B Aut

e

Advanced

L3

Enable Solver and Data Analysis

B Aut

e

Add-ins I}

Set Security Level for VBA Use

B Aut
File l},

|:> ‘ Options l} ‘ |:> Trust Center L.\s

=

Editing options

IA}‘[er pressing Enter, move selectionl :> E

Add-ins

Add-ins available:

=

QK

Analysis ToolPak
Anglysis ToolPak - VBA
[ sgiver Add-in

Trust Center Settings.. |:> Macro Settings

L5

Macro Settings

Disable VBA macros without notification

Disable VBA macros with notification

isable VBA macros except digitally signed macros
ble VBA macros (not recommended; potentially dangerous code can run)




Preferred Settings
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Efficient Spreadsheet Manipulations
Moving the ActiveCell

4 A P 4 A B
1 1
2 o 1 — 2 | @ 1]

1‘ A B :>
S I |

L1 L

Enter the cell address in the Name Box
(can also use F5 GoTo)

—
OCCJOD‘\IO'JCH-D-(AJI\J—XK

>

C
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Efficient Spreadsheet Manipulations

Jumps within filled cell ranges

N O R W N =
A

A B

|

.
St
—

D | (WM

N O U A WN
A

A B

||| |IN | =

Selections within filled cell ranges

10 |

39.93]
40.28

AN R

—>

757
758
759

40.26
40.04
39.75,

Double-click boundary of the
ActiveCell or
Ctrl-{

Adjoin the Shift key
to the above



Efficient Spreadsheet Manipulations

Selecting blocks of cells

N, lWMN|i—=

0.243 1 0.243
0.755 2 0.755
0.047 3 0.047
0.745 — 4 0.745
0.254| Ctrl-A 5 0.254
0.864 6 0.864|

Selecting discontiguous blocks of cells

(93
754
755
756
757
758
739

or

Ctrl-*

40.24 4U.43 3Y.0Y 3Y.89
40.35 39.99 39.62 39.94
40.13 40.26 39.74 39.97
40.11 39.92 40.15 39.82
40.26 39.96 40.02 39.71
40.04 40.49 40.36 40.41
39.75 40.09 39.88 40.00

0.243

0.755

0.047

0.745

0.254

DW=

0.864

Moves the
ActiveCell to
the origin

Select B10, Ctrl-Shift-4
Tab, Back-Tab, Ctrl-click on D10

Ctrl-Shift-4.



Efficient Spreadsheet Manipulations

Copying cells

C C
T 0243 CT—> 1] 0243
Al A=crE 2 0 755

E

0.243]

Use Paste (Ctrl-V) for multiple copies

Drag copy
C

1 0.243

2 0.755 N

2 N nNnA7T

0.243

0.755

0.243

N NA7

0.755

Ctrl-C
Select destination cell
Enter

Hold down Ctrl
Drag to new location
Release Ctrl



Efficient Spreadsheet Manipulations
Copying cells using the Fill Handle

L LT S T - LA SR |

6 0.86@ S Ao ) 0.864

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

o
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759 750 39.
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Efficient Spreadsheet Manipulations

Drag block of cells one column to the right

Moving cells
B c D E
1
2 0.755 0.243_'
3 0.047
A N TALC
B C D E
10 39.93] 39.71] 40.06| 40.29
11| 4028 4040 3950 39.95
12| 4025 3975 39.84] 3961 —>
13| 3958 39.78] 39.82] 39.5%:
14 39.87 39.91 40.03 39.92/
15| 3992 3991 4031 39.98
1R 20 aR 20 /R AN AR AN 2N

Ctrl-X, Select destination, Enter

or

Drag cell with mouse

10
11
12
13
14
15
16

B

c D E F

39.93 39.71 40.06 40.29
40.28 40.40 39.50 39.95
40.25 39.79 39.84 39.61
39.58 39.78 39.82 2011
39.87 39.91 40.03 39.92
39.92 39.91 40.31 39.98
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Formulas, Cell Addresses, and Range Names
Calculator formulas

A4 A B C 4 A B
V51 g — E
2 2 | ~(SQRT(5)-1)/2 2 | 0.61803)|

« 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



Formulas, Cell Addresses, and Range Names

Calculator formulas

12

(1+e)- 7"

Watch out for these

=-312

=372"1.6

—

=

=12/(1+EXP(-1))/771.5]

or

—

=12/((14EXP(-1))*7~1.5)

33.63 or

=-(32)

=37(271.6)

0.47368

—>

=

27.95




Formulas, Cell Addresses, and Range Names
Cell Addresses

4 4 A B C D — XFB XFC XFD

1 2 — I
2 =214
3 =2

i | No. of cells on the worksheet

ﬂ =234 —> | 17179869184
1048573 . _
1048574 Number stored in 8 bytes (64 bits).
1048575 Capacity of worksheet = 128 Gb
1048576

= 920



Formulas, Cell Addresses, and Range Names
Cell Addresses

Ad B C A4 B C
2 | 0.61803] —> 2 061803
3 | =8 | 3 | 0.61803

Pointer formula

B C
2" 0.61803 L Gia =ttt Drag-copy the formula down
3 0.61803 ] | 0.61803 Relative reference moves with copy
4 0 |::.
A B C 4 3 N
> 0.61803 2 061803 Drag-move the formula down

3 . .

j, | u.e.ésoa_ =3 — Cell reference is retained



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

Relative copy

4 & NG 4 8 |
2  0.61803 — i 0.61803 —
=B2 - | =C3

Absolute copy
4 = [E s ¢ Lo

. 0.61803 |
2 0.61803 — 0.61803
=5B52 =Ee




Formulas, Cell Addresses, and Range Names
Relative, Mixed, and Absolute Cell Addresses
Using the F4 Key

B C

absolute

B C
2 | 0.61803|
———————— F4

mixed:
relative column/absolute row




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

Relative column/absolute row copy

4d B

2 0.61803

A B

=BS2

Absolute column/relative row copy

B C
2 0.61803
—> 3 0.61803
4 B C
2 0.61803 |
— - 0.61803

2 0.61803

=SB2

SB3




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

4 A B C D E F G H

1 Relative Roughness

2 0.0001| 0.0005| 0.001|  0.005 0.01 0.02 0.05

3 L 4000

4 é 10000

5 3| 20000 O

6 .« | 50000 N

7 © | 100000

8 é‘ 200000

9 500000

10 1000000

4 A B C D E F G H |

1 Relative Roughness

2 0.0001| 0.0005 0.001|  0.005 0.01 0.02 0.05

3 4000/ 0.0405| 0.0408 0.0413| 0.0451| 0.0497| 0.0580 0.0789

4 g 10000 0.0310| 0.0316| 0.0323| 0.0378| 0.0436| 0.0532| 0.0754

5 3 20000 0.0259| 0.0267| 0.0278| 0.0347| 0.0413| 0.0514) 0.0742

6 50000/ 0.0210| 0.0224| 0.0239| 0.0326| 0.0397| 0.0504| 0.0735

7 © | 100000 0.0183| 0.0202] 0.0222| 0.0318 0.0392| 0.0500 0.0732

8 E‘ 200000 0.0163| 0.0189| 0.0212| 0.0314| 0.0389| 0.0498 0.0731

9 500000 0.0144| 0.0178 0.0205| 0.0312| 0.0388| 0.0497 0.0731
1000000, 0.0135| 0.0175| 0.0203| 0.0311| 0.0387| 0.0497

| —
N ]

0.0730

I
fM = / o 2
/DY 69
18000 |[EP] + &7
Sl {37 Re

Haaland equation for friction
factor in pipe flow

B C D E F
Relative Roughness

G

A4 A
1
2
3| .
4 2
-1 E

0.0001| 0.0005| 0.001] 0.005]

(

4000|=1/(-1.8*LOG10((C$2/3.7)1.1+6.9/$B3))A2|

10000

4

HaalandMoodyStarter.xlsx



Formulas, Cell Addresses, and Range Names

Creating Cell Names e names cannot be cell addresses,
TMP1 cannot be a name
A A B e R and C cannot be names
1 e R and C followed by any numeral cannot be names
2 eps
3 D ‘ A B
4 Re 3 D
5 Or transfer adjacent labels ; s
6 M €

Formulas Data Review View Developer Aspen Simulatic

Enter name in the Name Box — — , e e
d @ B B | @ omm

f ate & Lookup & Math & More Name
el ime ~ Reference ¥ Trig >~ Functions > Manader F& Create fro[}g Selection
A7 C D E
3 D Create Names from Sele... ? >
4 Re Create names from values in the:
5 Clrop row
6 fM Left column
D EBottom row
7 D Right column
\ /




Formulas, Cell Addresses, and Range Names
Using Cell Names in Formulas

| | | |
A A B fM|=1/(-1.8¥LOG10((eps/D/3.7)A1.1+6.9/Re))A2
2 eps 4.50E-05 m . . |
3 D 0.0525m 4 ~ B
4 10000 4.50E-05
0.0525

10000

(VoINS VS i\

0.0323




Formulas, Cell Addresses, and Range Names
Using Range Names in Formulas

S | 17.249850890763 BlockData.xlIsx

y | A B C D E F

1

2 17.25 1138 2233 1540 1713

: 1430 1833  14.07 17.25 1138 2233 1549  17.13

4 1661 1540/ 1647 1430 1833 1407 1135  16.67

2 1357 1427 1421 1661 1540 1647 1750  17.92

o 1288 1542| 1585 1357 1427 1421 624 1495

! 1748 1513 16.22 1288 1542 1585 1272 8.37

& 991 1713 854 17.48 1513 1622  12.08  19.06

. 1369 1708  14.78 991 1713 854 1657  14.56

i 1294 1561  17.26 1369 1708 1478 2043  11.46

L 1381 1510/ 1837 1294 1561 1726 1279 1593
13.81 1510 1837 962  13.37

14.79|  |=AVERAGE(Pdata)




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

4 B C D 4 B C
2 | 3[=IF(B2<0,-(B272),B2M2) T—p 2 3 9
3 3 9
Logical expression here is relational 4 0 0



Relational Operators and Logical Functions

Relational Operators Logical Functions

= equal to NOT logical negation
<> not equal to AND logical and

> greater than OR logical or

< less than XOR exclusive or

>= greater than or equal to

<= less than or equal to

Example logical expression

4 B C D E F A4 D
6 | 12 8/=NOT( AND(B6<C6,87>C7)) ——> 5[ TRuE
7 3 5 .

7

NOT(AND(FALSE,TRUE)) C——> NOT(FALSE)



Creating Simple Plots

XY Charts

2‘ 5 5 Create a scatter plot of y versus x

3 1.5 25.7 I]? P @ m Scatter :
4 2.6 12.9 Insert : v [Hy M- = -

> 4.3 17.6 nse - Recommended > *v Ev Maps PivotChart - . '.} Sd ‘M

6 6.7 ' . . .

7 99

Chart Title




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

Formatting is best with the chart

Move the plot to its own chart sheet on its own sheet. Reasons to keep
the chart on the worksheet include

11 NS Il L YT

M Chart .
e ove s when multiple charts need to be
5 Save as Template... Choose where you want the chart to be placed: visible and when it is advantageous
Bl Select Data.. i M P to see plot responses to worksheet
f‘.ﬂ Maove Chart... % changes.
|l T (O Objectin: | Sheet1

right-click the chart click OK



Creating Simple Plots
Align and format the axes

AL IV sy
Format Major Gridlines...

C‘, 1
< Format Axis...
L\,

right-click vertical axis
select Format Axis...

Horizontal axis crosses

: Automatic

O Axis value

=

Maximum axis value

lower where the
horizontal axis crosses

»30 =]

—

25

20

select each
axis

Font
change font
size(14pt) and
color (black)

E¥

Note: Can change font
style, if desired.




Creating Simple Plots
Adjust markers and lines

*

*

select the series

Format Data Series

Series Options

- N

~/ Line (" Marker
v Marker

() Automatic
) None
O Built-in

—

~ Marker Options

() Automatic
) None
O Built-in

o)

O No fill

~ Border

:> () No line

O Solid line
() Gradient line
() Automatic

Color

Transparency —— 2

Width 15 pt



Creating Simple Plots
Adjust markers and lines — possibly add interconnecting lines

Series Options

< =l
& Marker

v Line

O No line
() Solid line
() Gradient line

() Automatic

—

~ Line
L hg line
Q solid)ine
=—Gradient line

) Automatic

Color

Transparency —— 0%

Width

w
o~
w

X

30
25
20
15

10

Chart Title

10

12



Creating Simple Plots

Adjust markers and lines — increase intensity of gridlines

N

Vertical (Value) Axis Major Gridlines

|
select horizontal gridlines

v Line -

No line
:> O solid line

Gradient line

select solid line
and adjust intensity
to suit

Automatic

Transparency | Theme Colors

Width H EN

Compound tyg

Dastype RIIIIII il
typ L

e

Format the vertical gridlines similarly,
the plot outline, and the axes borders.



Creating Simple Plots
Add axis titles and chart title

Chart Design | [D_‘ = ’
W HE &) —
EE] db |Add Chart| Quick Change
|Element ¥ |Layout ¥ | Colors ¥~
select the chart i Axes >
and Chart Design I AdsTitles >
b - hﬁl Primary Horizontal
ta b ChartTite > | = i
Iji Data Labels > ”_u'ﬂ Primary Vertica

i} Error Bars >

Carry out similar entry and
formatting of Primary Vertical Axis
Title and Chart Title

Mare Axis Title Options...

| o~

Note: Can change font
style, if desired.

T X-axis Title

enter title in the
Formula Bar or

in place
Calibri (Body) 16~ AT A
B I U~ S A

g

Font
adjust font size and color
| 6

T}'{—axis Title

F et




Creating Simple Plots
Example Formatted Plot

My Chart Title

w
o

N
(S}

N
o

[y
wu

i)
=
=
2
x
P
>

[EE
o

X-axis Title




Creating Plots with Multiple Series
Possible features:

* Acquiring data from a text (.txt or .csv) file

e Distinguishing markers and/or line styles

* Legend to identify series

* Lines only for large data series or analytical functions



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

File name: | FurnaceData.txt change file type
to Text Files and
Text Files (*.prm:* ot csv) 5 Io.cate file
click Open
Open b Cancel

=)

Text Import Wizard - Step 1 of 3
FurnaceData.txt

%Choose the file type that best describes your data:
@Ege ited§ - Characters such as commas or tabs separate each field.

O Fixed width - Fields are aligned in columns with spaces between each field.

Data preview
Preview of file C\Users\cl

£n

|::> Next » |:> 0 0.109 [53.8 |:> :> o
' e b 3.6 —— ; Finish
-3 8 D.178 3.5
.5 7 |.33% [53.5
-4 & [0.373 [53.4
1 5 p.441 [53.1

33



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

ﬁm-lh-t..um—lk

A
292
293
294
295
296

O

A
2619
2628
2637
2646
2655

296 data entries
time, y1, and y2

-0.109

0.178
0.339

0.373
nAA1

B

0.195
0.131
0.017

-0.182
-0.262

53.8
53.6
53.5
53.5

53.4
52 1

58.5
58.3
57.8
57.3

57

Save As e

Excel Workbook
[ﬁ Save As

File name: | FurnaceData.xlsx

Save as type: [Excel Workbook (*xlsx)

ll

Save




Creating Plots with Multiple Series

Different X-Y Scatter Plot Styles recommend against using
Line plot which are intended

for categorical x-axis

2-D Line
— » f, A a
s b /s
. ;FE /

artificial smoothing
recommend against

experimental data Scatter
small sample \

(n < 50-to-100)

O

ISR

O
2

. &

Dl ™,
™ =

Bs

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



Creating Plots with Multiple Series
X-Y Plot — Straight Lines, No Markers

lig o —
Recommended ' Maps PivotChart 1
Charts - L L

5]

Chart Title

/\v../\ N \%

P\

\J =
20

Seriesl Series2




Creating Plots with Multiple Series
X-Y Plot — Straight Lines, No Markers

select one series, here y2

(could be either)

A 2

R Series 2 v
Fill  OQutline

88 [ &1
Delete

ﬂ Reset to Match Style

[I]] Change Series Chart Type...

EF] Select Data...

Add Data Labels
Add Trendline...

% Format Data Series... %

>

Format Data Series

Series Options
S il 2 (\A

v Series Options

—

Plot Series On
) Primary Axis
O Secondary Axis

500

o

move to Secondary
(right) axis

1poo

Chart Title

1500 2000

37



Creating Plots with Multiple Series
Format Axes and Add Titles

Furnace Data Series

AWN
|

N
v

AN
\

)
|

1000




Creating Plots with Multiple Series
Move and Format Legend

g I SHEQL Format Legend \ }

- Legend Options ~  Text Options B I u ~ 0" ~ .f':"k w
Series

|:> & — III Font (¥

v Legend Options
Legend Position

Calibri (Body) v14 v AT A

o
o

o))

Flue Gas C(
Q0
Og 0

O Top =
O Bottom Legend Options ~  Text Options
Left & .."L“.. II
O Right 1
() Top Right ~ Border R
Show the legend without :
overlapping the chart P i :
_ No line () No fill
© Solid line

O Solid fill
) Gradient line ]

(] () Gradient fill
T (L Automatic : () Picture or texture fill
w -
() Pattern fill
30 w <:| Color Z - : attern fi

w ' Automatic

Transparency —— 0% B

; _ - Color
Width 0.75 pt

Transparency —— 0%

39



Creating Plots with Multiple Series
Change the Legend Titles

. Edit Series ? x
Chart Design Legend Entries (Series)
. Series name:
— LEH Add Fedt | X =
i I:[ [ Fuel Rate % | select Range

—‘E[I] |:> | |:> Series X values:

/ Select Che Series? =FurnaceData!$451:545296 ) =0918 27 ..
Data be Chari :

Series ¥ values:

- =FurnaceData!$B51:$B%226 + - -0.109, 0, 0.1...

4

Legend Entries (Series) Edit Series ? >

4 .
@Edd @Edlt D >< Series name:

_u T +
Fuel Rate :> Flue Gas CO2 I Flue Gas CO2
X Series X values:
Series?
=FurnaceDatal $A%1:5452%96 * =098 27 ..
Series ¥ values:
=FurnaceDatal $C$1:5C5296 * | =538 53.6 53..

30

Flue Gas C

@)

——Fuel Rate
Flue Gas CO2

Wt

40



Creating Plots with Multiple Series
Change Right Vertical Axis Scale

Move Legend Into the Plot
Stretch the Plot

- %

50

45

Select
Secondary
axis

scale

Flue Gas CO2

Format Axis

Axis Options ~  Text Options
IR

v Axis Options

Bounds
Minimum 30.0
Maximum 65.0
Units
Major 5.0
Minor 1.0

.......................

Reset

Auto

Auto

Auto

Fuel Rate - normalized

Furnace Data Series

Wiy

500

1000

1500
Time - seconds

2000

——Fuel Rate
Flue Gas CO2

2500

41

65

60

55

w
o
-%

N
(9]
Flue Gas CO2

N
o

35

30
3000



Creating Plots with Multiple Series
Change Line Styles for B&W Presentation

Format Data Series ~ > CLE
Series Options ) No line
O Solid line
S 2 ol e C o e
) Gradient line |
) ) | ] 11 ll
~/ Line & Marker . () Automatic | | nl \t
]
v Line ol @z | P ! ] v
[ > [ > Color w- |::>
) No line .II ! !
O Solid line Aﬁ‘ Iransparency H——— 0% , v !
O Gradient line Width 2 pt . W = = Fuel| Rate
() Automatic p—
Compound type - - Flue Gas CO2
Color [Z h —
Dash e == <
Transparency —— 0% - Dashtyp
Width 2 pt - Captype .
lintype  frmoememeeeeeeee

Beain Arrow tvne



Creating Plots with Multiple Series

Final Plot

Furnace Data Series

65

60

55

% - ¢0J seH an(4

o LN
N <

40
35

Flue Gas CO2

— = Fuel Rate

pazijewJou - 3jey |an4

30

1500 2000 2500 3000
Time - seconds

1000

500



Plots with Logarithmic Scale(s) H2S04VaporPressureStarter.xlsx
Vapor Pressure of 95%(wt) Sulfuric Acid Aqueous Solution

A A B Create X-Y plot with markers and lines
Vapor
Temperature Pressure Vapor Pressure of Concentrated H2S04 Aqueous Solutions
(degC) 900
2 (torr)
3 35 0.0015 800
4 40 0.00235
5 45 0.0037 700
6 50 0.0058 .
7 | LR n NNQ77 g
\l g 500
é 400
20 270 430 S Notice how the data are
51 275 500 £ 30 compressed at the lower
52 280 580 200 values. Good to have a
53 285 682 logarithmic vertical scale.
54 290 790 100

250 300

Temperature - degC



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

Logarithmic vertical scale Vapor Pressure of Concentrated H2504 Aqueous Solutions
1000
Format Axis
Axis Options ~  Text Options 100

SO =M

£ 10
€
€
L g

B4 Logarithmic scale  Base 2 1
— g
o
]

g o1

S :

0.01

0.001

0 50 100 150 200 250 300

Temperature - degC



Creating Plots of Analytical Functions

Create table of function values

y =cos(x)-cosh(x)-1 0<x<5
X y Series ? X
0 Series in Type Date unit
@ Linear Day
O Growth Weekday
(O Date Month
O AutoFill Year

|:| Trend

Step value

: Stgp ‘.FEUEQ
s

C D

=COS(B4)*COSH(B4)-1

4

3

4 0
U1 4.85
102 4.9
103 4.95
104 5

/.706207

11.524
15.6158
20.0506



Creating Plots of Analytical Functions
Create Formatted Plot of y vs. x

Plot of Analytical Function
20

15

10

-10

-15

-20



Creating Plots of Analytical Functions
Insert Equation Object on Plot

Plot of Analytical Function
20

15 y=cos(x)-cosh(x)-1

10

-10

-15

-20



Histogram Bar Charts ConcentrationData.txt
Create histogram data with the FREQUENCY function

A 197
File name: |ConcentrationData. bt ‘ 4 array formU|a
1 17 max 16.1 .
2 16.6 min 18.2 =FREQUENCY(COI‘]C,BIHS)
ﬂ 3 16.3
4 16.1 Bin Bin create a bar
- 5 17.1 Boundaries Frequencies Centers
Text Files (*.prn;*.bct;*.csv)
[ 16 9 16.05 0 Chart Of
Open |+ Canc ﬂ 16.25 3 16.15 frequencies
16.45 10 16.35 versus
16.65 .
F12 ﬂ 193 176 L/ 165> bin centers
194 17.8 16.85 28 16.75
195 17.7 17.05 42 16.95
File name: ‘ ConcentrationData.xlsx 196 17.2 17.25 35 17.15 2 data
Save as type: [Excel Workbook (*xIsx) 197 17.4 17.45 34 17.35 >= 18_05
ﬂ 17.65 14 17.55 < 18.25
name the range 17.85 9 75

18.05 17.95
of data Conc 18,95 @ 1815

Save




Histogram Bar Charts
Create bar chart based on histogram data

Frequencies . .
0 - |- Chart Title
3 4 2-DColumn
45

[Imk M 40

35

30

25

20

15

| i

o M H =
1 2 3 4 5 6 7 8 9 10 11

o




Histogram Bar Charts

|

L] o I
Change x-axis labels to bin centers 8.2 igig | 1615
: |

. X - i 55
Acrobat  Chart Design Horizontal (Category) Axis Labels | Axis Labels ? X

i : 75 1
:> T Edit :> | Axis label range:
i] = - |=Con€eMraii0nData'.$F$3:$F$13| El = 1615, 16.35, .. I

[ 1 I |0K||(knnel‘15

|
|
17.45 i
17.65 |
17.85 75 |
|
|
|

18.05
18.25




Complete formatting of the chart

Histogram Bar Charts

Histogram of Concentration Data
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Contour and Surface Plots
lllustrate with an analytical function

z= f(x,y) =89+0.04x—-0.16y—8.09x" —5.78” —5.89xy

AnalyticalFunctionStarter.xlsx

—2<x,y<2
Set up a 2-way data
table 4 A B C D £ F
1
2 X 0.5 87.105 -2 -1.9
3 y -0.5 2 | 1020 | 14.54
4 z  87.105 19 | 1362 | 17.89
5 18 | 16931222
6 17| 201 M AP AQ AR AS
7 -1.6 23.17 38 37.42 33.71 29.84 25.81
8 15 | 261339 3461 | 30.84 | 2691 | 22.82

40 31.69 27.86 23.87 19.72
41 28.65 24.76 20.71 16.50
42 25.49 21.55 17.44 13.17
43 22.22 18.22 14.05 9.72




Contour and Surface Plots
Select interior of the table and create a contour plot

- Chart Title

"' I-‘_-" N il 3 'S-EI'I-ES41
ha il g

E‘I HH H HENS : Series37

Series33
Series29
Series25
Series21
Series17
Series13
Series9
: ~— Series5
A ia H 1T Series1
1 5 9 1317 21 25 29 33 37 41

00.00-20.00 [20.00-40.00 [40.00-60.00 [160.00-80.00 [—80.00-100.00




Contour and Surface Plots
Adjust contour plot settings

Edit Series ? pd
Chart Design ] Legend Entries (Series)
L,:s [ > E'[]l] L > EAdd ?Ed't % R |:> Series name:
| 1 [ emao
lect < 7= . = -2 % | select Range
elec .
- Series1 Series values:
ata —_ . - . 5
=Sheet1!$E$3:$A553 + | =1020 1454, ..

Repeat for all series (tedious!)

Add axes titles
Format axes ticks
Move and format legend




Contour and Surface Plots
Final version of contour plot

2

[180.00-100.00

7 60.00-80.00
[140.00-60.00
[120.00-40.00
[0 0.00-20.00




Contour and Surface Plots

Surface mesh plot of experimental data

4
1

O 00~ gk wiN

A

B

C

D

Density of NaCl Aqueous Solutions

E

NaClDensityStarter.xlsx

Temperature

0°C

10 °C

25°C

40 °C

Wt %
NaCl

1.00747

1.00707

1.00409

0.99908

1.01509

1.01442

1.01112

1.00593

1.03038

1.02920

1.02530

1.01977

1.06121

1.05907

1.05412

1.04798

1.09244

1.08946

1.08365

1.07699

1.12419

1.12056

1.11401

1.10688

1.15663

1.15254

1.14533

1.13774

1.18999

1.18557

1.17776

1.16971

1.20709

1.20254

1.19443

1.18614




Contour and Surface Plots

Surface mesh plot of experimental data
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Contour and Surface Plots Note: Excel’s contour and surface

Surface mesh plot of experimental data plots are limiting. A better choice

is to use the Excel link to Matlab

Move plot to chart sheet and format and create plots there.

Density of NaCl Aqueous Solutions

Note: Since this is a
categorical plot,
both grids aren’t
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o
wul
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d | nEn 1.15 //
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40 g
1 ‘.
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20 0 £
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Reference:

Spreadsheet Problem Solving and Programming
for Engineers and Scientists,

David E. Clough and Steven C. Chapra,

CRC Press - Taylor & Francis Group, 2024.

What’s next?

Excel Bootcamps 1, 2, 3 and 4

v’ 1: Getting up to speed with Excel “Prof. Clough, may | be excused? My brain is full.
e 2:Introducing VBA

e 3:Learning to use Excel to solve typical problem scenarios

* 4: Detailed modeling of packed-bed and plug-flow reactors



