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Biodigester Project (Part 2) - Report 

During the feasibility study for the implementation of an anaerobic digester at the Macdonald campus, it 

was identified that the burners used for such a system should be able to receive an input of both biogas 

and natural gas in order to meet the energy requirements and allow a more reliable system operation. 

However, dual fuel burners of this type are only available in much larger scales than required. The second 

phase of the Biodigester project focused on developing a system that will mix these two fuels at a desired 

composition, allowing the use of both fuels in single fuel burners and giving the biogas a constant 

methane composition, adequate for proper combustion. 

As part of a Mechanical Engineering Design Project (class MECH 463), a system was designed and 

simulated through the use of simulation software (Simulink). The system consists of a mixer that would 

respond to the desired concentration of the fuel mixture as well as any variations in the biogas methane 

concentration, and inject an adequate amount of natural gas to stabilize the mixture’s concentration. As 

part of this class, a prototype had to be built to demonstrate the design. Most of the parts were ordered and 

assembled for the prototype of the designed system, however, some of the more specialized parts required 

(namely the control valve and the methane sensor control system) were not obtained in time or did not 

satisfy the necessary requirements, which prevented the prototype from being completed in the timeframe 

available.  

It was found through the work done with the Sustainability Projects Fund (SPF), the Trottier Institute for 

Sustainability in Engineering and Design (TISEAD), and the Mechanical Engineering Design Project 

(MECH 463) that due to their  contradicting requirements it will be hard to combine the funding from the 

SPF and the credited workload of MECH 463 in this and future projects. While the class demands the 

construction of a small-scale prototype, which tends to be the vast majority of the project’s budget, the 

SPF is looking for an on campus implementation of the project. However, because it is an engineering 

project carried out by non-engineers, neither the prototype nor the designs are implementable on campus, 

as an accredited engineer is required for both the design and implementation of the project.  

It is expected that this will be the case with most Mechanical Engineering Projects, although it might be 

different with other projects from different engineering departments which might not focus on the actual 

elaboration of a prototype. However, certain cases could use the Mechanical Engineering class project as 

a means to develop an SPF project, where no physical implementation is required or where the 

implementation of the project does not require an accredited engineer. The project would first have to be 



discussed with the corresponding office of the McGill administration to ensure that there are no further 

constrains for its implementation on campus.  

Even though most student engineering design projects might not be implementable, exposing engineering 

students to solving engineering problems related to sustainability could be an effective way to get the 

engineering student community involved in sustainability, giving them hands-on-work experience and 

raising awareness about sustainability topics. In general, the McGill engineering student community has 

very little involvement in sustainability on campus, even though several sustainability topics (such as 

energy, water management, materials, etc.) are strongly related to their engineering background. 

However, the SPF objective is not to fund sustainability projects without tangible results on campus, and 

maybe TISEAD’s mission is more in line with facilitating sustainable engineering design as an influential 

experience for students. 

Some of the project funding is still unused, but it is not recommended that this funding is used for further 

work on this type of engineering design. It is instead recommended that the funding left is used for one or 

both of the following options: 

 A more in depth feasibility study, where the economic side is further studied, and different 

implementation proposals from contractors are evaluated. Which proposal will yield the most 

benefits? Which one is the most feasible for implementation at McGill? 

 A lower level design of the system, keeping the design more simple but holistic, designing the 

whole system at a lower level rather than a more complex design of specific parts. This could 

allow a small scale implementation on campus as a pilot project, but should first be discussed 

with the Facilities office. 

Active involvement of both faculty members and the administration is required in all steps of the project 

to ensure that the project is supervised properly and implementable on campus.  

 


