
 

 

The ESPRC-funded Network Plus Connected Everything: Industrial Systems in the Digital Age aims to identify the 

key challenges we face as digital technologies transform our industrial systems. 

 

 

 
 

 

 

  
 

 
 

 
What does the project demonstrate? 
 
The project aims to provide small-scale craft brewers with an improved method of monitoring the fermentation stage 

of brewing.  Achieving this has the potential to transform the efficiency of craft-brewing, while also improving the 

quality of the final product.  It demonstrates how digital technologies can be employed to optimise manufacturing 

processes at low-cost and without the need for expensive onsite instrumentation and data specialists. This will be 

especially relevant for SMEs, where both cost and expertise in particular areas are often major challenges. 

 
Taking craft-brewers from… 
 
The brewing of beer is based on fermentation, where yeast is 

added to wort (produced by mashing the grain with hot water) to 

convert sugar to alcohol. The fermentation is complete when the 

beer has reached a specified alcohol content.  This is a critical 

step in brewing because fermentation is directly related to the 

beer’s quality.  Large-scale brewers use techniques such as 

inline near-infrared (NIR) spectroscopy to measure alcohol 

content in real time. Such instrumentation is not a viable option 

for small-scale brewers as it is prohibitively expensive and 

requires trained operators.   

 

Currently more than 1400 craft brewers within the UK continue 

with the traditional methods of taking samples of beer from the 

fermenter, every 4 to 10 hours, to test the alcohol content.   
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The ESPRC-funded Network Plus Connected Everything: Industrial Systems in the Digital Age aims to identify the 

key challenges we face as digital technologies transform our industrial systems. 

 

The difficulty is that fermentation is highly variable, depending on seasonal variations in the ingredients and natural 

fluctuations in temperature so that the sampling method of tracking fermentation leads to inefficiencies arising from 

wasted beer, water and electricity. A sub-optimal fermentation also affects down-stream stages such as kegging and 

bottling.  Ultimately, variation in the duration of fermentation also introduces variations in the quality and flavour of 

the product, leading to customers’ dissatisfaction. 

 

Taking craft-brewers to… 
 
The project intends to provide craft brewers with a reliable estimate of the time of the end point of fermentation.  This 

information will improve efficiency and the final product but, crucially, for an SME, overall control of the process 

remains in the brewer’s hands.  The project is developing a solution with low-cost sensors sending data to the cloud.  

Algorithms are being developed which will analyse the data and predict the optimal fermentation end-point.  This 

information is relayed to the brewer so that they can stop fermentation at the ideal time.   

 

 
 

The project is the first to combine low-cost sensors and low power wireless networks to upload data to 

the cloud where user-centred predictive analytics estimate the ideal fermentation end-point. 

 

Wider applications 
 
Low-cost cloud-connected sensors have potential for optimising other industrial processes, including industrial 

biotechnology, dairy and alcohol distillation.   

 

 What next? 
 
The cloud-connected sensors will be developed into commercial prototypes.  Two possible avenues of research are, 

firstly, to identify other local brewers to install the fermentation sensors and assist with investigating how information 

on fermentation performance can be shared for community benefits and, secondly, to further develop sensors for 

small-scale process optimisation. 


