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Why do we boil wort? 

ÅSterilize wort –  malt is loaded with bacteria 

 

ÅStop the mashing process by denaturing 
enzymes 

 

ÅMake hop bittering compounds soluble- 

  hop isomerization ! 

 

ÅDrive off unwanted malt flavors (DMS) 

 DMS has a cooked corn or cabbage notes 



Why do we boil wort? (pt. 2) 

ÅCoagulation of protein – trub formation 

 

ÅConcentrate wort – increase BME 

 

ÅMaillard reactions – color and flavor 

 

ÅReduce wort pH 

 beer flavor stability, yeast health, foam stability 

 



Everything in brewing is a 
compromise. 

 
Excessive boiling and temperatures can damage wort. 

 
 
 
 



The downside of excessive boiling 
and  wort temperatures 

Å 

ÅExcessive carbonyl formation  -  

 
Premature beer staling – cardboard like flavors 

 

ÅExcessive energy use -   

 

The brewhouse accounts for 30% – 60% 

of total energy use in breweries! 

 

ÅExcessive evaporation ς  
Will you need to add this water back to hit product specifications (ABV, AE, OG)? 

 

 



How We Evaluated Steam Use 

ÅRecorded Data  - We looked at steam use by watching 
evaporation rates, steam pressures, operators and settings. 

 

ÅWe found that there was variability of steam flow. 

 

ÅThere were several reasons including brewing yields, training , 
equipment changes over the years, steam changes due to 
different loads on steam system system (racking, pasteurizer, 
etc.) 

 

ÅThe solution was to automate steam flow to improve 
consistency. 
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Ways to Control Steam Flow 

Globe Valves - allow for adjsutemt 



Ways to Control Steam Flow 

Actuated / Throttling Valve (globe) 

 

Allows for adjustment 

of steam flow. 

Fisher 



Ways to Control Steam Flow 

Ball, Butterfly and Solenoid Valves 
Poor choice for flow adjustment.  Best for on/off control. 

Flowline 



Ways to Measure Steam Flow 

Spirax Sarco 

Orifice Plate Flowmeter 

 
Advantages: 

Simple - no moving parts 

Low Cost 

 

Disadvantages: 

Pressure drop 

Low turndown (4:1)  

Needs long unobstructed 

pipe run to be accurate (55d) 



Ways to Measure Steam Flow 

Annubar Meter 
 

 

Emerson Process  Management 

Pilot Tube / Annubar 

 
Advantages: 

Simple - no moving parts 

Low pressure drop 

 

Disadvantages: 

Needs long unobstructed 

pipe run to be accurate (up to 60d!) 



Ways to Measure Steam Flow 

Vortex Meter 
 

 

ABB 

Vortex meter 

 
Advantages: 

Simple - no moving parts 

 

Disadvantages: 

Needs long unobstructed 

pipe run to be accurate (up to 20d) 



Ways to Measure Steam Flow 

ABB 

Swirl Meter 

 
Advantages: 

Simple - no moving parts 

Low pressure drop 

Short Pipe Run (4d!) 

Big turn down (20:1+) 

 

Disadvantages: 

Cost 

 



Our Steam Control Design 

ABB Swirl Flow Meter was chosen due to existing piping. Short straight pipe  
runs under kettles limited options. 

We used our existing Fisher Steam control valves. 

 

 

 

 



Our Steam Control Design 

ABB CM10 Controller as input device. Operators enter Kettle full volume.  This data is 

passed on to CM 30 controller. This can later be replaced with PLC / Automation. 

  

ABB CM30 controller to do the math and adjust steam flow.  Used kettle full value from 

CM10  to calculate desired steam flow rate. 

 

 



Final Design Steam Control System 

  



Project Results 
Better Flavor Stability and Better Shelf Life 

 

Greatly reduced energy use in the brewhouse. 

- payback was less than one year 

 

Repeatability gives us further opportunities to fine tune 
process. 

 

Reduced water use.  
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