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THE CHALLENGE

The University of Sheffield has commissioned Balfour Beatty to design 
and construct its new £80m Engineering Building, “The Diamond.” 

The University’s vision is to use the “building as a lab”, a teaching 
aid allowing students to understand in real time and detail how the 
building consumes energy and how this is related to the operational 
strategies of the building in relation to its occupancy, ventilation 
strategies and external weather conditions; and also the structural 
performance of the project in comparison to theory.

THE MEASURES

Sensors will be linked to a BMS front end allowing up to five 
student user real time access to a wide variety of monitoring 
outputs, via fixed workstations or tablets. The information will also 
be used by the University of Sheffield to improve the operational 
efficiency of the building in the longer term: the university has set 
itself a challenging target to reduce its absolute carbon emissions 
by 43% by 2020 relative to 2005, in the face of rapid growth in 
student numbers.

In addition to the usual plant, energy and water monitoring devices, 
the following additional sensors will be installed and linked to the BMS. 

  Presence detection on lighting installation in all teaching rooms
  24 x carbon dioxide / humidity sensors in a grid layout in the atrium
  Window control at high and low level within the atrium 

  Stress and strain sensors on bridges and large floor areas
  57 x temperature sensors within the atrium
  A roof mounted weather station (real time monitoring of 

external temp, wind direction, humidity, rainfall)
  High level RJ45 sockets in all rooms over 20m2 (for future web 

camera installation)

THE RESULTS

The “building as a laboratory” concept will provide a wide array 
of data to students in “real time.” As such it goes further than 
previous such buildings, which have concentrated on energy 
metering and renewables. 

The information provided to the University will facilitate improvements 
to ongoing operational efficiency and, in the medium term, make for 
the full integration of the building into a smart city. 

For more information, please contact: 
john.cowie@balfourbeatty.com

 “This advanced deployment of sensor technology will 
support both the university’s teaching goals and its 
operational efficiency.” 

Professor Martin Mayfield, University of Sheffield
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