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Carbon Indexing and Real-Time End User Carbon Measurement 

 
Overview 
The team was tasked with the design and implementation of an “Energy System 
Transformation” methodology as an open source best practices model for how to 
best inspire large-scale change in the energy system. Such an approach should use 
an “outside-in” design to establish baseline performance, set target goals, and 
identify options for implementing changes in systems ranging in scale from 
individual buildings to university campuses and communities and beyond to private 
and governmental organizations. 
 

Objectives 
This team chose to approach this problem by aiming to connect everyday energy consumers with their 
energy consumption and the associated emissions resulting from the generation of that energy. 
Therefore, we had to harvest data related to emissions from energy generation from electricity grid 
interconnection services (PJM), as well as provide an easy-to-use interface through which consumers 
could learn about the global consequences of their energy use habits. 
 

Approach 
 Locate real-time fuel mix and emissions data from energy suppliers, and develop a methodology to 

automatically import this data feed into our program. 

 Search existing products that allow consumers to monitor real-time in-home energy consumption. 

 Develop a program to incorporate external generation data with in-home data to present real-time 
emissions figures. 

 Obtain necessary materials and test product locally. 

 Purchase and set up equipment to create an easy-to-use and attractive user interface. 
 

Outcomes 
The project resulted in the creation of a product 
called the GreenHouse, an interactive, educational 
in-home display linking energy use to CO2 
emissions. The product consists of: 

 The Energy Detective (TED) system which 
physically attaches to electricity meter to monitor 
local consumption. 

 Programming interface linking harvested fuel 
mix and emissions data to TED output via WiFi 

 Nextion 4.3” LCD touchscreen display, powered 
by Arduino Mega2560 Micrroprocessor 

 Housed in an attractive 3D-printed wall-
mountable “GreenHouse.” 

 Marketable to concerned citizens or schools 
operating energy-use education programs. 

 


