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Brewers	
  do	
  NOT	
  make	
  
beer	
  –	
  Yeast	
  makes	
  beer	
  
and	
  brewers	
  feed	
  and	
  

care	
  for	
  them!	
  
	
  

Jim	
  Williams	
  



Agenda	
  

•  Overview	
  
•  Pitching	
  rate	
  
•  Wort	
  preparaFon	
  
•  Temperature	
  control	
  
•  Summary	
  



Overview 	
  	
  

•  FermentaFon	
  management	
  is	
  the	
  second	
  
most	
  important	
  thing	
  in	
  brewing.	
  Good	
  
fermentaFon	
  management	
  includes:	
  
– Sufficient	
  yeast	
  
– Sufficient	
  nutrients	
  
– OpFmal	
  condiFons	
  (temperature)	
  
– Appropriate	
  Fme	
  	
  



Important	
  Terms	
  

•  Pitching	
  rate	
  (million	
  cells	
  /	
  milliliter	
  of	
  wort	
  /	
  deg.	
  plato)	
  

•  FlocculaFon	
  (strong,	
  medium,	
  low)	
  

•  Lag	
  Time	
  (6-­‐36	
  hours)	
  
•  Apparent	
  AUenuaFon	
  (60%-­‐90%)	
  



FermentaFon	
  Phases	
  
•  Lag	
  phase	
  
–  0-­‐15	
  hours	
  (Chris	
  White	
  –	
  Yeast	
  book)	
  
–  Cells	
  uptake	
  nutrients	
  
–  Requires	
  maximum	
  oxygen	
  update	
  

•  ExponenFal	
  growth	
  
–  4	
  hours	
  to	
  4	
  days	
  
–  Krausen	
  develops	
  

•  StaFonary	
  phase	
  
–  3-­‐10	
  days	
  
–  Yeast	
  cleans	
  up	
  byproducts	
  of	
  fermentaFon	
  



Yeast	
  Types	
  

•  Dry	
  yeast	
  
– Approximately	
  8-­‐14	
  billion	
  cells/gram	
  
– Always	
  hydrate	
  according	
  to	
  manufacturer	
  
– Limited	
  types	
  	
  	
  

•  Liquid	
  (typically	
  100	
  billion	
  cells	
  when	
  fresh)	
  
– White	
  Labs	
  
– Wyeast	
  







Pitch	
  Rate	
  
•  Million	
  cells	
  /	
  Milliliter	
  of	
  wort	
  /	
  Degree	
  plato	
  

–  Minimum	
  :	
  0.35	
  (ale	
  only,	
  fresh	
  yeast	
  only)	
  
–  Middle	
  of	
  the	
  road	
  Pro	
  Brewer	
  0.75	
  (ale)	
  
–  Pro	
  Brewer	
  1.00	
  (high	
  gravity	
  ale)	
  
–  Pro	
  Brewer	
  1.50	
  (minimum	
  for	
  lager)	
  
–  Pro	
  Brewer	
  2.0	
  (high	
  gravity	
  lager)	
  

•  Create	
  starter	
  –	
  see	
  
–  hUp://www.howtobrew.com/secFon1/chapter6-­‐5.html	
  
–  Use	
  SFrplate	
  with	
  a	
  foil	
  cap	
  
–  Add	
  tsp	
  of	
  yeast	
  nutrient	
  (fermaid	
  K)	
  
–  Plan	
  extra	
  day	
  to	
  cold	
  crash	
  and	
  decant	
  
–  Consider	
  small	
  step	
  up	
  starter	
  on	
  brew	
  day	
  	
  
–  Starter	
  at	
  fermentaFon	
  temperatures	
  for	
  lagers	
  	
  





Determining	
  Pitching	
  Rate	
  

•  Pitching	
  rate	
  calculator	
  	
  
– hUp://www.brewersfriend.com/yeast-­‐pitch-­‐rate-­‐
and-­‐starter-­‐calculator/	
  

– Has	
  Kai	
  Troester’s	
  sFrplate	
  calculaFons	
  
•  I	
  typically	
  use	
  1-­‐1.20	
  billion	
  cells/	
  milliliter	
  for	
  
IPAs	
  and	
  greater	
  for	
  lagers	
  and	
  big	
  beers	
  

•  Make	
  adjustment	
  for	
  beers	
  with	
  a	
  significant	
  
profile	
  of	
  ester	
  or	
  phenolic	
  characterisFcs	
  	
  



Use	
  Braukaiser	
  sFrplate	
  formula	
  
AKA	
  Kai	
  Troester	
  	
  

Typically	
  use	
  1	
  

Typically	
  1	
  month	
  or	
  determine	
  
with	
  use-­‐by-­‐date	
  –	
  self-­‐life	
  



Wort	
  PreparaFon	
  	
  

•  Add	
  1	
  TBSP	
  of	
  yeast	
  nutrient	
  to	
  boil	
  
•  Second	
  dose	
  of	
  yeast	
  nutrient	
  2	
  days	
  into	
  
fermentaFon	
  

•  Yeast	
  require	
  oxygen	
  for	
  opFmal	
  propagaFon	
  
– 1.055	
  requires	
  8-­‐10	
  ppm	
  of	
  O2	
  (Yeast	
  book)	
  
– >1.055	
  requires	
  perhaps	
  14	
  ppm	
  	
  

•  When	
  using	
  large	
  amounts	
  of	
  simple	
  sugars	
  
– Add	
  50%	
  during	
  fermentaFon	
  	
  



Wort	
  AeraFon	
  	
  
•  Adding	
  oxygen	
  
– Shaking	
  5	
  gallons	
  for	
  5	
  minutes	
  provides	
  2.7	
  ppm	
  
– 30	
  seconds	
  O2	
  at	
  1	
  LPM	
  provides	
  5.1	
  ppm	
  
– 60	
  seconds	
  O2	
  at	
  1	
  LPM	
  provides	
  9.2	
  ppm	
  
– 120	
  seconds	
  O2	
  at	
  1	
  LPM	
  provides	
  14	
  ppm	
  

•  90	
  seconds	
  for	
  average	
  beers,	
  120	
  seconds	
  
for	
  high	
  gravity	
  and	
  lagers	
  

•  Second	
  ½	
  dose	
  12	
  hours	
  aner	
  pitching	
  for	
  
high	
  gravity	
  beers	
  



Adding	
  Oxygen	
  



Temperature	
  Control	
  
•  High	
  fermentaFon	
  temperatures	
  leads	
  to: 	
  	
  

–  Yeast	
  death	
  
–  Off-­‐flavors	
  
–  MutaFon	
  

•  WLP001	
  fermentaFon	
  at	
  66	
  and	
  75	
  yields	
  7.98	
  ppm	
  
acetaldehyde	
  versus	
  152	
  ppm	
  

•  First	
  3-­‐4	
  days	
  are	
  most	
  important	
  for	
  temperature	
  control	
  
•  OpFmal	
  temperature	
  varies	
  for	
  different	
  stages	
  of	
  

fermentaFon	
  	
  
–  Diacetyl	
  rest	
  
–  Lagering	
  	
  

•  Control	
  wort	
  temperature	
  NOT	
  ambient	
  temperature	
  
•  SomeFmes	
  so	
  called	
  off	
  flavors	
  are	
  the	
  point!	
  Understand	
  

your	
  fermentaFon.	
  



Temperature	
  Control	
  



Morebeer	
  FermentaFon	
  Bag	
  



FermentaFon	
  Chamber	
  

HeaFng	
  Pad	
  

Temperature	
  Sensor	
  



Fermenter	
  with	
  thermowell	
  



2-­‐stage	
  temperature	
  controllers	
  	
  



Temperature	
  profile	
  of	
  WLP090	
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Temperature	
  profile	
  of	
  lager	
  yeast	
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Extras:	
  Beerbug	
  



Facebook	
  for	
  
your	
  beer	
  



Summary	
  
•  Make	
  starters	
  with	
  a	
  sFrplate	
  
•  Provide	
  sufficient	
  oxygen	
  
•  Provide	
  yeast	
  nutrient	
  
•  Employ	
  temperature	
  control	
  
– Ferment	
  on	
  cold	
  side	
  for	
  clean	
  IPAs	
  

•  Know	
  when	
  the	
  fermentaFon	
  is	
  complete	
  
– Clear	
  
– Stable	
  gravity	
  readings	
  over	
  2	
  days	
  

•  Drink	
  beer	
  



Resources	
  

•  Starters	
  
–  hUp://www.howtobrew.com/secFon1/
chapter6-­‐5.html	
  

•  Yeast	
  propagaFon	
  calculator	
  
hUp://www.brewersfriend.com/yeast-­‐pitch-­‐
rate-­‐and-­‐starter-­‐calculator/	
  

•  Oxygen	
  setup	
  
www.williamsbrewing.com	
  

•  Yeast	
  book	
  



QUESTIONS?	
  


