
John E. Matsson, Ph.D., P.E.

An Introduction to 
Ansys Fluent 2026® ®

SDC
PUBLICATIONS www.SDCpublications.com

Better Textbooks. Lower Prices.

New
Chapter Simulating  

Fall of Samara Maple Seed

https://www.sdcpublications.com


Visit the following websites to learn more about this book:

Powered by TCPDF (www.tcpdf.org)

https://www.sdcpublications.com/Textbooks/Introduction-Ansys-Fluent-2026/ISBN/978-1-63057-841-1/
https://www.amazon.com/gp/product/163057841X?ie=UTF8&tag=sdcpublications&linkCode=as2&camp=211189&creative=374929&creativeASIN=163057841X
http://books.google.com/books?vid=ISBN163057841X&printsec=frontcover
http://www.barnesandnoble.com/s/163057841X?dref=1&keyword=163057841X
http://www.tcpdf.org


TABLE OF CONTENTS 
      

5 
 

TABLE OF CONTENTS 
CHAPTER 1.  INTRODUCTION .................................................................................... 17 

A. Ansys Workbench ................................................................................................................... 17 
B. Ansys DesignModeler ............................................................................................................. 17 
C. Ansys Meshing ....................................................................................................................... 18 
D. Ansys Fluent........................................................................................................................... 19 
E. References .............................................................................................................................. 21 
F. Notes ...................................................................................................................................... 22 

CHAPTER 2.  FLAT PLATE BOUNDARY LAYER ..................................................... 23 
A. Objectives .............................................................................................................................. 23 
B. Problem Description ................................................................................................................ 23 
C. Launching Ansys Workbench and Selecting Fluent ................................................................... 23 
D. Launching Ansys DesignModeler............................................................................................. 24 
E. Launching Ansys Meshing ....................................................................................................... 27 
F. Launching Ansys Fluent........................................................................................................... 30 
G. Post Processing ....................................................................................................................... 37 
H. Theory.................................................................................................................................... 48 
I. References ............................................................................................................................... 50 
J. Exercises ................................................................................................................................. 50 

CHAPTER 3.  FLOW PAST A CYLINDER ................................................................... 53 
A. Objectives ............................................................................................................................ 53 
B. Problem Description.............................................................................................................. 53 
C. Launching Ansys Workbench and Selecting Fluent ................................................................. 53 
D. Launching Ansys DesignModeler........................................................................................... 54 
E. Launching Ansys Meshing..................................................................................................... 61 
F. Launching Ansys Fluent ........................................................................................................ 66 
G. Post-Processing..................................................................................................................... 72 
H. Theory.................................................................................................................................. 76 
I. Reference ............................................................................................................................. 76 
J. Exercises .............................................................................................................................. 76 

CHAPTER 4.  FLOW PAST AN AIRFOIL..................................................................... 79 
A. Objectives ............................................................................................................................ 79 
B. Problem Description.............................................................................................................. 79 
C. Launching Ansys Workbench and Selecting Fluent ................................................................. 80 
D. Launching Ansys DesignModeler........................................................................................... 80 



TABLE OF CONTENTS 
 

6 
 

E. Launching Ansys Meshing..................................................................................................... 87 
F. Launching Ansys Fluent ........................................................................................................ 90 
G. Post-Processing..................................................................................................................... 97 
H. Theory................................................................................................................................ 103 
I. References .......................................................................................................................... 103 
J. Exercises ............................................................................................................................ 104 

CHAPTER 5.  RAYLEIGH-BENARD CONVECTION ............................................... 105 
A. Objectives .......................................................................................................................... 105 
B. Problem Description............................................................................................................ 105 
C. Launching Ansys Workbench and Selecting Fluent ............................................................... 106 
D. Launching Ansys DesignModeler......................................................................................... 106 
E. Launching Ansys Meshing................................................................................................... 109 
F. Launching Ansys Fluent ...................................................................................................... 113 
G. Post-Processing................................................................................................................... 120 
H. Theory................................................................................................................................ 127 
I. References .......................................................................................................................... 131 
J. Exercises ............................................................................................................................ 132 

CHAPTER 6. CHANNEL FLOW .................................................................................. 133 
A. Objectives .......................................................................................................................... 133 
B. Problem Description............................................................................................................ 133 
C. Launching Ansys Workbench and Selecting Fluent ............................................................... 134 
D. Launching Ansys DesignModeler......................................................................................... 134 
E. Launching Ansys Meshing................................................................................................... 136 
F. Creating a UDF................................................................................................................... 137 
G. Launching Ansys Fluent ...................................................................................................... 138 
H. Post-Processing................................................................................................................... 148 
I. Theory................................................................................................................................ 153 
J. References .......................................................................................................................... 155 
K. Exercises ............................................................................................................................ 155 

CHAPTER 7.  ROTATING FLOW IN A CAVITY ...................................................... 157 
A. Objectives ............................................................................................................................ 157 
B. Problem Description .............................................................................................................. 157 
C. Launching Ansys Workbench and Selecting Fluent ................................................................. 158 
D. Launching Ansys DesignModeler........................................................................................... 159 
E. Launching Ansys Meshing ..................................................................................................... 159 
F. Launching Ansys Fluent......................................................................................................... 161 



TABLE OF CONTENTS 
      

7 
 

G. Post-Processing..................................................................................................................... 167 
H. Theory.................................................................................................................................. 180 
I. References ............................................................................................................................. 183 
J. Exercises ............................................................................................................................... 183 

CHAPTER 8.  SPINNING CYLINDER ........................................................................ 185 
A. Objectives ............................................................................................................................ 185 
B. Problem Description .............................................................................................................. 185 
C. Launching Ansys Workbench and Selecting Fluent ................................................................. 186 
D. Launching Ansys DesignModeler........................................................................................... 186 
E. Launching Ansys Meshing ..................................................................................................... 187 
F. Launching Ansys Fluent......................................................................................................... 190 
G. Post-Processing..................................................................................................................... 206 
H. Theory.................................................................................................................................. 213 
I. References ............................................................................................................................. 215 
J. Exercises ............................................................................................................................... 216 

CHAPTER 9.  KELVIN-HELMHOLTZ INSTABILITY .............................................. 219 
A. Objectives ............................................................................................................................ 219 
B. Problem Description .............................................................................................................. 219 
C. Launching Ansys Workbench and Selecting Fluent ................................................................. 220 
D. Launching Ansys DesignModeler........................................................................................... 220 
E. Launching Ansys Meshing ..................................................................................................... 223 
F. Launching Ansys Fluent......................................................................................................... 226 
G. Post-Processing..................................................................................................................... 236 
H. Theory.................................................................................................................................. 237 
I. References ............................................................................................................................. 239 
J. Exercises ............................................................................................................................... 240 

CHAPTER 10. RAYLEIGH-TAYLOR INSTABILITY ............................................... 241 
A. Objectives ............................................................................................................................ 241 
B. Problem Description .............................................................................................................. 241 
C. Launching Ansys Workbench and Selecting Fluent ................................................................. 242 
D. Launching Ansys DesignModeler........................................................................................... 242 
E. Launching Ansys Meshing ..................................................................................................... 244 
F. Launching Ansys Fluent......................................................................................................... 247 
G. Calculations and Post-Processing ........................................................................................... 257 
H. Theory.................................................................................................................................. 262 
I. References ............................................................................................................................. 264 



TABLE OF CONTENTS 
 

8 
 

J. Exercises ............................................................................................................................... 265 
CHAPTER 11. FLOW UNDER A DAM ....................................................................... 267 

A. Objectives ............................................................................................................................ 267 
B. Problem Description .............................................................................................................. 267 
C. Launching Ansys Workbench and Selecting Fluent ................................................................. 268 
D. Launching Ansys DesignModeler........................................................................................... 268 
E. Launching Ansys Meshing ..................................................................................................... 270 
F. Launching Ansys Fluent......................................................................................................... 272 
G. Post-Processing..................................................................................................................... 278 
H. Theory.................................................................................................................................. 281 
I. References ............................................................................................................................. 286 
J. Exercise................................................................................................................................. 286 

CHAPTER 12. WATER FILTER FLOW ...................................................................... 287 
A. Objectives ............................................................................................................................ 287 
B. Problem Description .............................................................................................................. 287 
C. Launching Ansys Workbench and Selecting Fluent ................................................................. 288 
D. Launching Ansys DesignModeler........................................................................................... 288 
E. Launching Ansys Meshing ..................................................................................................... 290 
F. Launching Ansys Fluent......................................................................................................... 294 
G. Post-Processing and Continued Simulations ............................................................................ 307 
H. Theory.................................................................................................................................. 313 
I. References ............................................................................................................................. 317 
J. Exercise................................................................................................................................. 317 
K. Notes.................................................................................................................................... 318 

CHAPTER 13.  MODEL ROCKET FLOW ................................................................... 319 
A. Objectives ............................................................................................................................ 319 
B. Problem Description .............................................................................................................. 319 
C. Launching Ansys Workbench and Importing the Geometry ...................................................... 320 
D. Launching Ansys DesignModeler........................................................................................... 320 
E. Launching Ansys Meshing ..................................................................................................... 322 
F. Launching Ansys Fluent......................................................................................................... 329 
G. Post-Processing..................................................................................................................... 335 
H. Batch Jobs ............................................................................................................................ 341 
I. Theory ................................................................................................................................... 343 
J. References ............................................................................................................................. 345 
K. Exercise................................................................................................................................ 345 



TABLE OF CONTENTS 
      

9 
 

L. Notes .................................................................................................................................... 346 
CHAPTER 14. AHMED BODY .................................................................................... 347 

A. Objectives ............................................................................................................................ 347 
B. Problem Description .............................................................................................................. 347 
C. Ahmed Body Design ............................................................................................................. 348 
D. Ahmed Body Mesh ............................................................................................................... 352 
E. Launching Ansys Fluent for 3D Ahmed Body ......................................................................... 358 
F. Post-Processing for 3D Ahmed Body ...................................................................................... 363 
G. Batch Jobs ............................................................................................................................ 365 
H. Theory.................................................................................................................................. 367 
I. References ............................................................................................................................. 367 
J. Exercise................................................................................................................................. 367 

CHAPTER 15. HOURGLASS ....................................................................................... 369 
A. Objectives ............................................................................................................................ 369 
B. Problem Description .............................................................................................................. 369 
C. Launching Ansys Workbench and Selecting Fluent ................................................................. 369 
D. Launching Ansys DesignModeler........................................................................................... 370 
E. Launching Ansys Meshing ..................................................................................................... 372 
F. Launching Ansys Fluent......................................................................................................... 373 
G. Post-Processing..................................................................................................................... 386 
H. Theory.................................................................................................................................. 386 
I. References ............................................................................................................................. 388 
J. Exercises ............................................................................................................................... 389 

CHAPTER 16. FLOW PAST A SPHERE ..................................................................... 391 
A. Objectives ............................................................................................................................ 391 
B. Problem Description .............................................................................................................. 391 
C. Launching Ansys Workbench and Selecting Fluent ................................................................. 391 
D. Launching Ansys Fluent ........................................................................................................ 392 
E. Post-Processing ..................................................................................................................... 396 
F. Theory .................................................................................................................................. 399 
G. References ............................................................................................................................ 400 
H. Exercises .............................................................................................................................. 400 

CHAPTER 17. TAYLOR-COUETTE FLOW ............................................................... 401 
A. Objectives ............................................................................................................................ 401 
B. Problem Description .............................................................................................................. 401 
C. Launching Ansys Workbench and Selecting Fluent ................................................................. 402 



TABLE OF CONTENTS 
 

10 
 

D. Launching Ansys Fluent ........................................................................................................ 402 
E. Post-Processing ..................................................................................................................... 407 
F. Theory .................................................................................................................................. 410 
G. References ............................................................................................................................ 412 
H. Exercises .............................................................................................................................. 412 

CHAPTER 18. DEAN FLOW IN A CURVED CHANNEL ......................................... 413 
A. Objectives ............................................................................................................................ 413 
B. Problem Description .............................................................................................................. 413 
C. Launching Ansys Workbench and Selecting Fluent ................................................................. 414 
D. Launching Ansys Fluent ........................................................................................................ 414 
E. Post-Processing ..................................................................................................................... 419 
F. Theory .................................................................................................................................. 421 
G. References ............................................................................................................................ 423 
H. Exercises .............................................................................................................................. 423 
I. Notes ..................................................................................................................................... 424 

CHAPTER 19. ROTATING CHANNEL FLOW .......................................................... 425 
A. Objectives ............................................................................................................................ 425 
B. Problem Description .............................................................................................................. 425 
C. Launching Ansys Workbench and Selecting Fluent ................................................................. 426 
D. Launching Ansys DesignModeler........................................................................................... 426 
E. Launching Ansys Meshing ..................................................................................................... 428 
F. Launching Ansys Fluent......................................................................................................... 432 
G. Post-Processing..................................................................................................................... 438 
H. Theory.................................................................................................................................. 441 
I. References ............................................................................................................................. 441 
J. Exercises ............................................................................................................................... 442 

CHAPTER 20. COMPRESSIBLE FLOW PAST A BULLET ...................................... 443 
A. Objectives ............................................................................................................................ 443 
B. Problem Description .............................................................................................................. 443 
C. Starting Ansys Workbench and Setting Up Ansys Fluent ......................................................... 444 
D. Theory.................................................................................................................................. 455 
E. References ............................................................................................................................ 456 
F. Exercises............................................................................................................................... 456 
G. Notes.................................................................................................................................... 458 

CHAPTER 21. FALLING SPHERE .............................................................................. 459 
A. Objectives ............................................................................................................................ 459 



TABLE OF CONTENTS 
      

11 
 

B. Problem Description .............................................................................................................. 459 
C. Launching Ansys Workbench and Selecting Fluent ................................................................. 459 
D. Launching Ansys DesignModeler........................................................................................... 459 
E. Launching Ansys Meshing ..................................................................................................... 461 
F. Launching Ansys Fluent......................................................................................................... 463 
G. Post-Processing..................................................................................................................... 474 
H. Theory.................................................................................................................................. 478 
I. References ............................................................................................................................. 482 
J. Exercises ............................................................................................................................... 482 

CHAPTER 22. CIRCULAR HYDRAULIC JUMP ....................................................... 483 
A. Objectives ............................................................................................................................ 483 
B. Problem Description .............................................................................................................. 483 
C. Launching Ansys Workbench and Selecting Fluent ................................................................. 484 
D. Launching Ansys DesignModeler........................................................................................... 484 
E. Launching Ansys Meshing ..................................................................................................... 486 
F. Launching Ansys Fluent......................................................................................................... 491 
G. Post-Processing..................................................................................................................... 504 
H. Theory.................................................................................................................................. 517 
I. References ............................................................................................................................. 519 
J. Exercises ............................................................................................................................... 520 

CHAPTER 23. OPTIMIZED ELBOW........................................................................... 521 
A. Objectives ............................................................................................................................ 521 
B. Problem Description .............................................................................................................. 521 
C. Launching Ansys Fluent ........................................................................................................ 522 
D. Launching Ansys Fluent Meshing .......................................................................................... 523 
E. Ansys Fluent Solution............................................................................................................ 529 
F. Initialization and Calculations................................................................................................. 535 
G. Post-processing ..................................................................................................................... 537 
H. Batch Jobs ............................................................................................................................ 541 
I. Theory ................................................................................................................................... 543 
J. References ............................................................................................................................. 543 
K. Exercises .............................................................................................................................. 543 
L. Appendix .............................................................................................................................. 545 

CHAPTER 24. GOLF BALL ......................................................................................... 547 
A. Objectives ............................................................................................................................ 547 
B. Problem Description .............................................................................................................. 547 



TABLE OF CONTENTS 

12 

C. Launching Ansys Fluent ........................................................................................................ 548 
D. Launching Ansys Fluent Meshing .......................................................................................... 549 
E. Launching Ansys Fluent ........................................................................................................ 559 
F. Post-Processing ..................................................................................................................... 568 
G. Batch Job.............................................................................................................................. 570 
H. Theory.................................................................................................................................. 572 
I. References ............................................................................................................................. 573 
J. Exercise................................................................................................................................. 574 

CHAPTER 25. MODEL CAR: AUDI R8 LMS ............................................................. 575 
A. Objectives ............................................................................................................................ 575 
B. Problem Description .............................................................................................................. 575 
C. Launching Ansys Fluent ........................................................................................................ 576 
D. Ansys Fluent Meshing ........................................................................................................... 577 
E. Ansys Fluent ......................................................................................................................... 589 
F. Post-Processing ..................................................................................................................... 597 
G. Theory.................................................................................................................................. 602 
H. References ............................................................................................................................ 603 
I. Exercise ................................................................................................................................. 603 
. Notes ..................................................................................................................................... 604 

CHAPTER 26. DROP IMPACT ON FLUID LAYER................................................... 605 
A. Objectives ............................................................................................................................ 605 
B. Problem Description .............................................................................................................. 605 
C. Launching Ansys Workbench and Selecting Fluent ................................................................. 606 
D. Launching Ansys DesignModeler........................................................................................... 606 
E. Launching Ansys Meshing ..................................................................................................... 607 
F. Launching Ansys Fluent......................................................................................................... 608 
G. Post-Processing..................................................................................................................... 626 
H. Theory.................................................................................................................................. 627 
I. References ............................................................................................................................. 627 
J. Exercise................................................................................................................................. 628 

CHAPTER 27. DEPOSITION FLOW IN ADDITIVE MANUFACTURING .............. 629 
A. Objectives ............................................................................................................................ 629 
B. Problem Description .............................................................................................................. 629 
C. Launching Ansys Workbench and Selecting Fluent for the 3D Case ......................................... 630 
D. Launching Ansys DesignModeler for the 3D Case................................................................... 630 
E. Launching Ansys Meshing for the 3D Case ............................................................................. 633 



TABLE OF CONTENTS 
      

13 
 

F. Launching Ansys Fluent for the 3D Case................................................................................. 635 
G. Post-Processing for the 3D Case............................................................................................. 645 
H. Theory.................................................................................................................................. 647 
I. References ............................................................................................................................. 650 
J. Exercises ............................................................................................................................... 651 
K. Notes.................................................................................................................................... 652 

CHAPTER 28. DRAPING OF PLASTIC SHEET ......................................................... 653 
A. Objectives ............................................................................................................................ 653 
B. Problem Description .............................................................................................................. 653 
C. Launching Ansys Workbench and Selecting Polyflow Classic .................................................. 654 
D. Launching Ansys DesignModeler........................................................................................... 654 
E. Launching Ansys Meshing ..................................................................................................... 658 
F. Launching Ansys Polydata ..................................................................................................... 660 
G. CFD-Post ............................................................................................................................. 681 
H. Refining the Mesh ................................................................................................................. 688 
I. Theory ................................................................................................................................... 698 
J. References ............................................................................................................................. 699 
K. Exercises .............................................................................................................................. 699 
L. Notes .................................................................................................................................... 700 

CHAPTER 29. FREE FORMING OF PLASTIC SHEET ............................................. 701 
A. Objectives ............................................................................................................................ 701 
B. Problem Description .............................................................................................................. 701 
C. Launching Ansys Workbench and Selecting Polyflow Classic .................................................. 702 
D. Launching Ansys DesignModeler........................................................................................... 702 
E. Launching Ansys Meshing ..................................................................................................... 703 
F. Launching Ansys Polydata ..................................................................................................... 704 
G. CFD-Post ............................................................................................................................. 716 
H. Refining the Mesh ................................................................................................................. 721 
I. Theory ................................................................................................................................... 735 
J. References ............................................................................................................................. 744 
K. Exercises .............................................................................................................................. 744 

CHAPTER 30. BLOW MOLDING OF PLASTIC BOTTLE ........................................ 745 
A. Objectives ............................................................................................................................ 745 
B. Problem Description .............................................................................................................. 745 
C. Launching Ansys Workbench and Selecting Polyflow ............................................................. 746 
D. Launching Ansys DesignModeler........................................................................................... 746 



TABLE OF CONTENTS 
 

14 
 

E. Launching Ansys Meshing ..................................................................................................... 748 
F. Launching Ansys Polydata ..................................................................................................... 751 
G. CFD-Post ............................................................................................................................. 768 
H. Refining the Mesh ................................................................................................................. 772 
I. Theory ................................................................................................................................... 781 
J. References ............................................................................................................................. 781 
K. Exercises .............................................................................................................................. 782 

CHAPTER 31. SUPERSONIC FLOW PAST A CONE ................................................ 783 
A. Objectives ............................................................................................................................ 783 
B. Problem Description .............................................................................................................. 783 
C. Starting Ansys Workbench and Setting Up Ansys Geometry and Mesh..................................... 784 
D. Starting Ansys Fluent ............................................................................................................ 789 
E. Initializing the Solution and Running the Calculations ............................................................. 794 
F. Post-Processing ..................................................................................................................... 796 
G. Theory.................................................................................................................................. 799 
H. References ............................................................................................................................ 801 
I. Exercises................................................................................................................................ 801 

CHAPTER 32. SHOCK DIAMONDS ........................................................................... 803 
A. Objectives ............................................................................................................................ 803 
B. Problem Description .............................................................................................................. 803 
C. Launching Ansys Fluent ........................................................................................................ 804 
D. Initializing the Solution and Running the Calculations ............................................................. 810 
E. Post-Processing ..................................................................................................................... 811 
F. Theory .................................................................................................................................. 823 
G. References ............................................................................................................................ 825 
H. Exercises .............................................................................................................................. 825 
I. Notes ..................................................................................................................................... 826 

CHAPTER 33. SPINNING DRONE PROPELLER ...................................................... 827 
A. Objectives ............................................................................................................................ 827 
B. Problem Description .............................................................................................................. 827 
C. Launching Ansys Workbench and Ansys DesignModeler for Efficiency Study.......................... 828 
D. Launching Ansys Meshing for Efficiency Study...................................................................... 833 
E. Launching Ansys Fluent for Steady Calculations and Efficiency Study ..................................... 838 
F. Batch Jobs for Steady Calculations and Efficiency Study.......................................................... 851 
G. Theory.................................................................................................................................. 854 
H. References ............................................................................................................................ 859 



TABLE OF CONTENTS 
      

15 
 

I. Exercise ................................................................................................................................. 859 
J. Notes ..................................................................................................................................... 860 

CHAPTER 34. ULTIMATE FRISBEE TRAJECTORY ............................................... 861 
A. Objectives ............................................................................................................................ 861 
B. Problem Description .............................................................................................................. 861 
C. Launching Ansys Workbench and Ansys DesignModeler for Frisbee........................................ 862 
D. Launching Ansys Meshing for Frisbee.................................................................................... 864 
E. Launching Ansys DesignModeler for Background Mesh .......................................................... 870 
F. Launching Ansys Meshing for Background Mesh .................................................................... 872 
G. Launching Ansys Fluent for Ultimate Frisbee Trajectory ......................................................... 874 
H. Post-Processing for Ultimate Frisbee Trajectory ...................................................................... 900 
I. Theory for Ultimate Frisbee Trajectory .................................................................................... 908 
J. References ............................................................................................................................. 909 
K. Exercise................................................................................................................................ 909 

CHAPTER 35. MAPLE SAMARA TRAJECTORY ..................................................... 911 
A. Objectives ............................................................................................................................ 911 
B. Problem Description .............................................................................................................. 911 
C. Launching Ansys Workbench and Ansys DesignModeler for Maple Seed ................................. 912 
D. Launching Ansys Meshing for Maple Seed ............................................................................. 914 
E. Background Mesh.................................................................................................................. 921 
F. Launching Ansys Fluent......................................................................................................... 925 
G. Post-Processing for Maple Samara Seed ................................................................................. 952 
H. Theory for Maple Samara Seed .............................................................................................. 969 
I. Acknowledgement .................................................................................................................. 974 
J. References ............................................................................................................................. 974 
K. Exercises .............................................................................................................................. 975 

INDEX ............................................................................................................................ 977 

 
 
 
 
 
 
 
 
 
 
 


	9781630578411_Links.pdf
	Buy this book
	About this book
	SDC Publications


