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My background  

 M.S. in Microbiology 

 Established Boulevard Brewing Co.’s 
Quality Assurance Lab, 1999-2008 

 Member of the American Society of 
Brewing Science; Sensory Committee  

 Judge for GABF since 2006 

 BJCP Judge since 2009 

 Chair of Technical Subcommittee which 
ran a collaborative on the Manual Sieve 
Method 

 

 



More background 

 Homebrewer since 2006 

 Graduate of Siebel’s Advanced 
Homebrewing Course, 2009 

 ZZ Hops President, 2010-2012 

 Member of KC Biermeisters 

 

 Currently, Microbiologist for the USDA, at 
the National Grain Center in KCMO 

 



Owner/President of a local  
 Homebrew supply/Bottle Shop--  
 Grain to Glass, LLC  
 (established 2012),  
 in North Kansas City, Missouri 



Beers and malts 



 

We prepare recipes while  

homebrewers enjoy a beer! 

 



Malting Science 



Barley is 
Best  It has a husk that protects the 

germ 

 High starch-to-protein ratio 

 Complete enzyme system 

 Light color 

 Neutral flavor 



Milling: Definitions or objectives 

Milling ultimately is a compromise that each brewmaster 
reaches with a batch of grain.  

 Their objectives are to find an acceptable middle  

ground between: 

Mill(v) to grind into a grist, flour, meal or powder 

 

• Yield 

• Separation Efficiency (Lautering) 

• Quality 



What’s a Mill? 

Mill(n) a machine or apparatus for grinding grain 

 

http://www.micki.se/image.php?id=1000728&get=parent


Roller Mills, 2,4, 5 or 6… 



Different homebrewer mills 



Milling: Making the 
most of your Grist 

Grain Type/Assortment 

Mill settings 

Grind Profile 

Brewhouse 
Performance 





Recommended Sieves 
 No 14………. 1.40mm  opening 

 No 30……….  0.600mm opening 

 No 60………. 0.250mm opening 

 Pan 

 Cover 

 

Balances 
 Portable Balance 

 Capacity Minimum 500gms 

 Readability 0.1g – 1 g 

Equipment Needed 



Grist Profile Methods 
Standard Sieve Test 

Ro-Tap Sieve Shaker 
The Rotap Testing Sieve Shaker 
accurately reproduces the circular and 
tapping motion given testing sieves in 
hand-sieving, but with a uniform, 
mechanical action assuring dependable, 
comparable tests. 

Tyler Coarse Sieve Shaker 
This low cost shaker is designed to be 
used in coarse testing application. Well 
suited for preground grist evaluation. A 
specially designed mechanism provides 
a shaking action resulting in consistent, 
accurate results. 

This procedure is for the classification of malt grist from mill 
grinding by sieve analysis. The method employs a mechanical 
shaker for sieving a quantity of grist through standard sieves 



Costs 

Standard  

Ro-Tap 
Method 

Standard 
Shaker 
Method 

Manual  

Sieve Method 

Ro-Tap Shaker $1695.00 

Coarse Sieve Shaker $1000.00 

# 14 Sieve $29.99 $29.99 $29.99 

# 30 Sieve $29.99 $29.99 $29.99 

# 60 Sieve $29.99 $29.99 $29.99 

Pan $19.70 $19.70 $19.70 

Cover $14.95 $14.95 $14.95 

Balance $144.00 $144.00 $144.00 

Total Cost $1963.62 $1268.62 $268.62 



Sieve analysis 



Optimizing Example 

Brewhouse Collection

Yeild efficiency Time (min)

Coarse 64% 85% 96

Normal 68% 91% 94

Fine 69% 92% 143

Roller Gap Retained

Mill settings top middle bottom 14 30 60 pan

Coarse 13.0 10.5 11.0 78 14 4 4

Normal 10.0 8.0 6.0 53 28 11 8

Fine 6.5 3.3 2.8 25 25 31 20









 TABLE I 

 Characteristics of Standard U.S. Sieves 
 U.S. Sieve Microns Grist Fractions 

 No. 10  Husks held 

 No. 14  Husks held 

 No. 18  Husks held 

 No. 30  Coarse grits held 

 No. 60  Fine grits held 

 No. 100  Ordinary flour held 

 Pan … … Fine flour 



Manual Method 

 Individual grist samples weighing between 100 
and 130 g 

 8-in.-diameter U.S. Standard test sieves nos. 10, 
30, 60, 100 and a receiving pan. 

 The top sieve was covered and the sieve stack 
was manually shaken for 3 min back and forth on 
a smooth flat surface 

 Traveling 18 in. (45.7 cm), and then reversing 
the direction in a cycle of 1 sec 

 After each 15-sec interval, the pan and sieve 
stack were sharply tapped 

 The individual fractions were then weighed and 
the weights were recorded to the nearest one-
tenth of a gram 



Manual Sieve Method 



How it’s done-- 



Grist weighed from each sieve 



Homebrew Club Exercise 
ZZ Hops and KC Biermeisters 



Shake it! 



ZZ Hops Teamwork, 2012 



Weighing Sieve Results 



KC Biermeisters sieve results 

Brewer A % Brewer B % Brewer C % Brewer D % 

10 49.1 49.1 30.6 30.6 48.0 48 62.5 62.5 

30 40.4 40.4 54.8 54.8 47.2 47.2 33.5 33.5 

60 6.1 6.1 12.5 12.5 2.3 2.3 2.5 2.5 

100 1.1 1.1 0.6 0.6 0.3 0.3 1.0 1 

pan 2.6 2.6 1.3 1.3 1.7 1.7 0.5 0.5 

total 99.3 99.3 99.8 99.8 99.5 99.5 100 100 

Monster 2 % Monster 3 % Schmidling % 
Barley 
Crusher 



Compare 
Sieve Results 
with Gap 
Width 

If your mill results are 
too coarse or too fine, 
adjust the gap between 
the rollers. 
 
Check with feeler 
gauges. 
 
Periodically check the 
gap on your mill. 



Optimizing Example 

Mill settings top 10 30 60 100 pan

Coarse 0.055 78 14 4 1 4

Normal 0.045 53 28 11 2 8

Fine 0.025 22 23 30 5 20



Post-sieve analysis 

The method employs manual shaking of U.S. standard test sieves for 
sieving a quantity of grist through four standard sieves. 





How will these differ in a  
“Congress Wort”? 



Congress Mash 

 Named for the standardized process 
instituted by the European Brewing 
Congress (EBC) in 1875. 

 A standard weight of finely ground malt is 
multi-infusion mashed over a period of 
nearly 2 hours. 

 The mash is filtered thru a paper filter for 
a period of 1 hour and the specific gravity 
is measured. The % Extract, Fine Grind, 
As-Is is calculated from the ASBC Table for 
Extract Determination in Malt. 



Kitchen Congress Wort,  
using an induction hotplate 

100 grams of milled malt — 
Sample B on left 
Sample D on right 
 
300 mL strike water at 120F; 
held for 60 minutes (stirring 
every 15 minutes) 
 
Temperature increased to 
160F over 60 minutes (stirring 
every 15 minutes) 
 
At the end of 2 hours, 
samples filtered through 
coffee filters 
 
Specific Gravity checks 
  



Finer vs 
Coarser 
Coarser grind 
exposes less of the 
endosperm— 
  
Less contact with 
heated water— 
 
Less enzyme 
activation— 
 
Less conversion to 
sugar 
 

Sieve 30 Sieve 30 

54.8 % 33.5 % 

1.072 SG 1.065 SG 



Sieves are 
something a 
good 
homebrew 
supply shop 
should have! 

Not only to 
check 
customers’ 
mills, but their 
own! 



When malt is a major part of a recipe, the coarseness of 
the grind is important 

Proper grind is 
important not 
only to all-grain 
brewing, but also 
to partial-mash 
brewing 



Summary 

 Milling consistently is important in making 
consistent beers 

 

 Optimizing mill settings is beneficial in 
achieving efficient extraction of sugars 
and avoiding stuck mashes 



Summary 

 Efficient extraction from proper mill settings saves on 
malt bill and makeup additions of DME to achieve desired 
target Original Gravity 

 

 Adjustable mills should be periodically checked; gap 
setting can be measured with feeler gauges—and 
compared with sieve results 

 



References 
 

◦ Schwarz, P., Barr, J.., Joyce, M., Power, J. and 
Horsley, R.  

 J. Am. Soc. Brew.Chem. 60:10-13 (2002) 

◦ Helber, J., Barr, J., Bird, T., Brynildson, M., Coon, S., 
Felske, J. Henion, M. Kaehler, T. Kelly, G., Kutelski, 
L., Larson, L., Long, M., Marti, T., Miller, L., Samp, 
E., Schier, J., Tveekrem, A., Villa, K., Yawney, B., 
Zinanti, J., and Schwarz, P. 

 J. Am. Soc. Brew. Chem. 61:246 (2003) 

◦ Methods of Analysis, Malt-15, American Society of 
Brewing Chemists, 2009 

◦ Practical Milling for the Craft Brewer, Briess 
presentation for the Craft Brewers’ Conference, Bob 
Hansen, 2007 

 



THANKS, AND COME SEE! 


