
Calibration of Thermometers and Hydrometers

The reason for calibrating a thermometer is obvious – to control mash or fermentation temperature accurately, you need an accurate method of 
measurement.  An accurate hydrometer reading, while giving you better knowledge of your process details; probably won’t make the difference 
between your beer being good or bad, although extremely large errors could move you out of a style.  Long time club members will remember that we 
did a thermometer calibration back in about 1994 and several thermometers were off by quite a bit (in one case nearly 5 degrees Fahrenheit!).

Thermometers
Brewing thermometers are one of three major types:  liquid filled, bi-metal, or electronic readout thermocouples.  Each type has its own limitations and 
advantages, which I will briefly go over.  I’m going to simplify some of the details, so don’t complain if things aren’t strictly accurate from a technical 
standpoint!
Liquid filled:  These are most common and are typically glass, which makes them fragile.  Some are the “floating” type we received as part of a 
brewing kit; others are the conventional “laboratory” models, which has a line to indicate the proper level of insertion.  The liquid expands and 
contracts allowing the temperature to be read on the scale.  Accuracy of these varies greatly, and low price does not always mean low accuracy.  We 
will be using an expensive laboratory model for calibration; this particular thermometer is both expensive and accurate.  
Bi-metal:  This type is common in inexpensive thermostats – two metals are bonded together in a thin strip.  Since the metals do not expand at the 
same rates with temperature, the strip coils or uncoils as temperature changes.  Dial readout is typical; the biggest advantage is that the case is usually 
metal and the unit is practically indestructible!  The down side of dial readouts is that as a physical device, it is less accurate.  The error in a dial 
indicator is usually reported as a percent of the total scale, so 2% accuracy on a thermometer with a range from freezing to boiling (0-212 F), would 
translate to 3.6 degrees!  
Electronic:  If two metals are in contact, there is always an electrical potential established between them.  This potential can be measured and depends 
on temperature.  It is a simple matter to measure this potential and convert the reading to a temperature readout.  Since the thermocouple probe is 
encased in metal, you have trouble breaking the probe, although moisture can cause problems with the both the thermocouple and the electronic 
portion.  Thermocouples are extremely accurate, but you are limited to the quality of the electronics.  This is another case were cheap doesn’t always 
mean bad!

Hydrometers
Hydrometers operate based on the physical principle that a floating object will displace an amount of liquid equal to its mass.  From a practical 
standpoint, this means that higher gravity worts have greater mass in the same volume, so the hydrometer doesn’t sink as far into the liquid.  All 
hydrometers (that I’ve ever seen) have the same basic design – a cylinder.  Some have the larger bottom, some don’t.  The ones that are the same 
diameter are usually more accurate, which means they are for a narrower range of specific gravities.  I’ve included correction data for temperature if 
you need it.

Temp, F Correction Temp, F Correction
32 0.0012 120 -0.0098
40 0.0012 130 -0.0129
50 0.0006 140 -0.0153
60 0.0000 150 -0.0183
70 -0.0012 160 -0.0213
80 -0.0028 170 -0.0249
90 -0.0037 180 -0.0284

100 -0.0056 190 -0.0319
110 -0.0080 200 -0.0354

Or if you prefer equations, the correction can be calculated from the Temp (F)
Correction = 0.001440 + 4.005 x 10-5T- 1.135 x 10-6T2


