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The purpose of this presentation is to explain how to run a successful lagering program to produce a traditional European-style lager. Lagers are commercially more popular than ales, and to most American beer drinkers, are Beer. Most people, when they say they like beer, are not thinking of ale, but of a fizzy, pale yellow, lightly flavored lager. Making a beer like this, requires skill, patience and attention to detail.

Technically, the difference between lager and ale yeast is that lager yeast metabolizes melibiose a compound sugar, which ale yeast cannot. Lager yeast operates at a lower temperature range than ale yeast. At the lower temperatures, lager yeast produces fewer esters. For these reasons lager yeast makes a cleaner style of beer that allows the taste and aroma of the malt and hops to be more fully appreciated.

In order to produce a clean and clear lager beer there are several considerations well before the fermentation schedule. 
Recipe Formulation

In your recipe, use a true lager yeast. This would be a yeast identified as a lager-type that ferments at lower temperatures than an ale yeast. Make a yeast starter to ensure an adequate pitching rate is achieved. That starter should be started at the lower, appropriate temperature. Minimize sulfates in your water. If you need to add calcium to your water, use calcium chloride to make that adjustment. Use appropriate base malts like Lager, Pilsner, Munich and Vienna malts. Do not use Pale Ale malt.1
In order to break down the malt proteins and provide a more fermentable wort a decoction mash or a step mash is usually employed. Use a mash schedule that will produce a more fermentable wort for Pils and Helles styles. A decoction mash will produce maltier, less fermentable worts, suitable for Bock and Oktoberfest styles.
	Sample Step Mash for Oktoberfest
	 

	 
	 
	 

	104 F°
	Dough-in
	 

	122 F°
	Protein rest
	10-15 min.

	140-145 F°
	Saccharification
	10-15 min.

	152-158 F°
	Dextrin
	30-45 min.

	170 F°
	Mash-out
	 


A longer boil will aid in protein coagulation. Use a hop schedule that is appropriate for the style you are making. Use of Irish Moss or boil additives that aid in precipitation of trub is helpful in producing the clearest wort possible. At the end of the boil, chill the wort as quickly as possible.  Separating your clear, cold wort from the trub is essential in producing a beer with a stable and clean flavor. You may need to rack the cooled wort away from the coagulates into your primary fermenter. 
Fermentation Considerations

Temperature control is essential to fermenting and lagering at cooler temperatures. An old refrigerator and a temperature controller are nearly mandatory. Check the accuracy of the temperature controller using a good thermometer to assure that you can reach and maintain the temperatures required. Most lager yeasts ferment in the 50 F° to 55 F° range. Your wort should be at the lower end of the yeasts desirable temperature range when you pitch your yeast starter, if not slightly below it. If you have pitched a few degrees below the desired temperature range, allow the wort to slowly warm and rise into the lower end of the temperature range. Starting your primary fermentation on the low end of the range will help when your fermentation gets going and starts to produce heat. 
Your primary fermentation will proceed more slowly than an ale fermentation, but you should be seeing activity within three to five days. 
The Diacetyl Rest

When your gravity readings are 2 to 5 points specific gravity points above your target terminal gravity, raise the temperature to 65 F° to 68 F° for two days. This is the diacetyl rest. When fermenting at lower temperatures yeast will take longer to convert the diacetyl by-product back to alcohol. Raising the temperature into this range will allow the yeast to more quickly reduce this by-product. Once most of the yeast is removed from the beer, there is no good way to remove diacetyl.2
Racking

Reduce the temperature of your beer after the diacetyl rest back into the high end of your primary fermentation temperature range and then rack it to your secondary fermenter. Take special care to avoid exposure to oxygen, which can have a profound and detrimental effect on longer conditioned beer. Flood your secondary fermenter with CO2 prior to racking the cold beer into it to avoid exposure to oxygen. Do not rack sediment into your secondary fermenter, just the clear (or clearing) beer.3 If sediment appears in the fermenter after a day or so, be prepared to rack to another fermenter again. Let the beer stabilize in the new fermenter for a day and then start to lower the temperature by 2 F° per day.1 
Lagering

Continue lowering the temperature into your conditioning range, about ten days time. Lowering your temperatures to quickly will shock your yeast and may put it to ‘sleep’.
Allow the beer to lager for at least two weeks before tasting it. Again, take care not to expose the beer to oxygen. It could be that your beer is now ready, but it could also be that it will require another ten weeks to completely finish, only periodic tasting will tell. 
Packaging

If you conducted your lagering in a Cornelius keg than packaging just requires you to bring the CO2 up to the desired level of carbonation and serve or bottle it with a counter-pressure bottle filler. Use an oxygen absorbing cap if you bottle. 
If you have decided to bottle condition then understand that there is little residual yeast and sugar left in this beer. You will need to add in a small portion of yeast and sugar-water solution to restart the fermentation in the bottle, or krausen the beer from an actively fermenting batch. Either approach may introduce new flavors to your carefully conditioned beer. If you bottle condition, do not use oxygen absorbing caps. 
Finally, there is an option for bottle conditioning your beer, without adding sugar or yeast. This would be to bottle after the primary and perform the diacetyl rest and the lagering in the bottle. You would have to have an especially clear beer at the end of primary. Again, do not use oxygen absorbing caps on bottle conditioned beer.
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