
Efficiency, Yield and Volume Calculations

Note:  There are volume changes when solutions are made of varied concentrations but they are very small and am neglecting 
them.  Anyone wishing to account for these changes can go take the relevant Thermodynamics courses and then have their 
head examined.  I’ve taken the courses and I’ve taught the courses - trust me, you can neglect these differences!

The first issue regarding an efficiency calculation is how you define 100%.   The most common three options, in my 
experience, are sucrose, laboratory maximum, and brewery maximum.  The method you choose to use has no impact on your 
brewing methods, but be sure you can answer the question if asked.  I’ve had people tell me they get 68% efficiency - without 
defining their basis of calculation.   Sucrose is often used because all sugar added to the kettle contributes to the specific 
gravity of the wort:   One pound of sucrose in one gallon of water produces a specific gravity of 1.046.  You will hear people 
say that sucrose gives you “46 points per pound per gallon” in the wort.  

SG = 1 + ( (46 * Pounds sucrose)/(Gallons wort) )/1000

In the brewery, we usually see yields of around 30 gravity points per pound of grain in the final wort.  If we use 10 pounds of 
grain for a five gallon batch:

SG = 1 + ( (30 * 10)/5 )/1000   =   1.060

So what was our efficiency?

BASIS PTS/LB AT 
100%

How 
calculated?

Efficiency

Sucrose 46 30/46 * 100 65.2%

Lab 
Maximum

37 30/37 * 100 81.1%

Brewery 
Maximum

33 30/33 * 100 90.9%

I’ve always used Brewery Maximum as a basis, but that doesn’t make it any better or worse than any other basis.  Choose 
one, use it consistently and learn how your numbers equate roughly to other common methods and you’ll be fine!

Volume Calculations

If we are concerned about hitting a specific target gravity, we need to remember that the number of total gravity points will be 
constant in our boiling kettle and fermenter.  So if we want ten gallons of wort at an OG of 1.055, that means we will need 
550 gravity points.   But what if we are starting off with 12 gallons of wort at 1.045?   With constant numbers of gravity 
points:

V1 * OG1 = V2 * OG2  	
 or

(12 gallons) ( 45 )   =   ( x gallons ) ( 55 )	
 or  	
 x = (12 x 45)/55 = 9.82 gallons

If you brew like Zeller and the quality of your beer can’t stand being off by a couple of points, you need to do this calculation.  
Alternatively, you could do this to determine what gravity you will hit if you just go to your ten gallons target:

(12) (45)  = (10) (Points)     	
 	
 solving,	
 Points = 54    or     OG = 1.054




