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Thunderhead	  Engineering	  –	  
Con0nuing	  the	  Rand	  Hall	  Ethos	  

Daniel	  Swenson	  
Brian	  Hardeman	  
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Old	  Ingraffea	  Pictures	  
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Ethos	  

The	  dis0nguishing	  character,	  sen0ment,	  moral	  
nature,	  or	  guiding	  beliefs	  of	  a	  person,	  group,	  or	  
ins0tu0on.	  
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Codes	  –	  Living	  and	  Dead	  

1986	   1998	  

HONDO	  

ANSYS	  

Cracker	  

FRANC2D/L	  

2013	  

Geocrack	  2D	  

Geocrack	  3D	  

SafeRoof	  

PetraSim	  

PyroSim	  

Pathfinder	  

T2STRESS	  

Fortran	   C	   Java	  C++	  
WesMnghouse	  

Sandia	  
Cornell	  

Kansas	  State	  University	  
Thunderhead	  Engineering	  
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Short	  Texts	  
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Geocrack	  2D	  
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Geocrack	  3D	  
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T2STRESS	  
Finite	  Element	  

Finite	  Volume	  
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T2STRESS	  
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Thunderhead	  Engineering	  

•  1998	  
•  Brian	  Hardeman	  
•  Work	  on	  Geocrack	  2D	  and	  3D	  gave	  credibility	  
in	  geothermal	  community	  

•  SBIR	  to	  develop	  PetraSim	  funded	  by	  DOE	  
•  Two	  more	  SBIR	  grants	  –	  PyroSim	  and	  
Pathfinder	  

•  Last	  external	  funding	  in	  2006	  	  
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Staff	  
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Remote	  Staff	  
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HipChat	  
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FogBugz	  
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Source	  Control	  
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Error	  Handling	  
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Quality	  Assurance	  Process	  

•  Source	  Code	  Control	  
•  Con0nuous	  Integra0on	  

–  En0re	  system	  rebuilt	  aXer	  every	  change	  
•  Automated	  Tes0ng	  

–  Tests	  run	  automa0cally	  aXer	  every	  build	  
–  117	  test	  cases	  in	  2012	  
–  308	  test	  cases	  in	  2014	  

•  Tes0ng	  Dashboard	  
•  Automated	  Error	  Repor0ng	  

–  Reports	  categorized	  and	  scheduled	  weekly	  
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Automated	  Tests	  -‐	  Dashboard	  
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Verifica0on	  and	  Valida0on	  Guide	  
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PetraSim	  -‐	  User	  Interface	  to	  TOUGH2	  
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PetraSim/TOUGH2	  
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PetraSim	  Results	  
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PyroSim	  
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NIST	  Fire	  Dynamics	  Simulator	  
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Developer	  Perspec0ve	  

•  Keeping	  PyroSim	  up-‐to-‐date	  with	  FDS	  
•  Parsing	  FDS	  input	  files	  correctly	  
•  Simplifying	  input	  

– Abstract	  complex	  informa0on	  into	  simpler	  ideas	  
–  Iden0fy	  common	  opera0ons	  and	  provide	  shortcut	  

•  Deciding	  how	  far	  to	  go	  with	  geometry	  crea0on	  
tools	  

•  Rasteriza0on	  of	  geometry	  
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Candle	  Flame	  
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Wood	  Crib	  
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Pathfinder	  
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Problems	  of	  Forensic	  Sciences	  2012,	  vol.	  91	  
Jakub	  Zębala,	  Piotr	  Ciępka,	  Adam	  Reza	  
Ins8tute	  of	  Forensic	  Research,	  Kraków,	  Poland	  

Pedestrian	  Accelera0on	  
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Walking	   Sprin0ng	  
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Hallway	  Experiment	  

D1	   D2	  
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Hallway	  Results	  
D1	   D2	   t	   v	   a	   a/v	   t_accel	  

Richard1	   4.24	   3.55	   7.79	   1.3	   0.9	   0.7	   1.4	  
Richard2	   4.25	   3.63	   7.88	   1.3	   1.0	   0.8	   1.2	  
Richard3	   4.4	   3.9	   8.3	   1.2	   1.2	   1.0	   1.0	  
Jon1	   3.81	   3.61	   7.42	   1.3	   3.2	   2.5	   0.4	  
Jon2	   4.11	   3.55	   7.66	   1.3	   1.1	   0.9	   1.1	  
Brian1	   3.45	   3.35	   6.8	   1.4	   6.8	   5.0	   0.2	  
Brian2	   3.67	   3.11	   6.78	   1.5	   1.3	   0.9	   1.1	  
Brian3	   3.23	   3.13	   6.36	   1.5	   7.3	   5.0	   0.2	  
Charlie1	   4.2	   3.74	   7.94	   1.2	   1.3	   1.1	   0.9	  
Charlie2	   4.38	   3.81	   8.19	   1.2	   1.1	   0.9	   1.1	  
Joe	   3.97	   3.7	   7.67	   1.2	   2.3	   1.9	   0.5	  
Dan1	   3.83	   3.25	   7.08	   1.4	   1.2	   0.9	   1.2	  
Dan2	   3.82	   3.07	   6.89	   1.5	   1.0	   0.7	   1.5	  
Average	   2.3	   1.7	   0.9	  
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Flow	  vs.	  Accelera0on	  
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Agent	  Accelera0on	  

•  Changed	  default	  value	  
•  Exposed	  parameter	  for	  user	  input	  
•  Re-‐run	  verifica0on	  problems	  
•  Update	  tests	  with	  new	  results	  
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Improving	  Locally-‐Quickest	  Door	  Choice	  
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Proposed	  Solu0on	  

•  Use	  actual	  door	  flowrates	  to	  es0mate	  queue	  
wait	  0mes	  
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Low-‐Pass	  Filter	  
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Stadium	  Evacua0on	  
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Company	  Philosophy	  

•  Run	  the	  company	  as	  though	  all	  staff	  were	  
shareholders	  

•  Decent	  wages	  
•  15-‐20%	  re0rement	  benefits	  
•  Healthcare	  
•  At	  the	  end	  of	  year,	  we	  share	  the	  profit	  
•  Sustainable	  work	  loads	  
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Sales	  
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Challenges	  

•  Compe00on	  from	  Revit	  or	  Hughes/RJA	  
•  Transfer	  Swenson	  stock	  to	  selected	  employees	  
•  Diversity	  in	  hiring	  
•  Kansas	  poli0cs	  

– Remote	  workers	  

•  We	  will	  be	  hiring	  in	  near	  future	  
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Thank	  you	  


