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The biological considerations for our project include 
containing airborne pathogens and  providing medical care 
to sick patients. The containment of airborne pathogens was 
achieved by creating a negative pressure within the sealed 
system.

Biological Considerations

Designed Parts and Assemblies

The Air Force Biocontainment System Project is focused on 
containing airborne illnesses within a module that is compatible with 
Air Force airworthiness requirements. This containment is to ensure 
that operations and air crew are protected from these illnesses and 
can continue performing their normal duties while in transport of 
infected patients. While the main goal of this project has a biological 
focus, this project requires an interdisciplinary team due to the variety 
of systems necessary to run medical equipment while ensuring 
containment of the illnesses. Some of these systems include 
structure, electrical power, mechanical part, and general containment 
aspects. Throughout the semester so far we have been working hard 
to meet as many needs and requirements for all aspects of the 
module.

The module is designed for use in 
the C-17 and C-130 aircraft. The use 
of module reduces the number of 
passengers that can be carried on 
the aircraft. The module can contain 
up to 12 

For this problem, the client and class requirements were used 
as a guide and tried to improve upon existing solutions with 
better materials and off the shelf products being incorporated 
into our design. The part of this project that was the most 
important to address is the biological containment.Proper 
sealant and containment structural materials were included  to 
ensure that the illness was kept within the module. Also, a 
HEPA filter system was included in the air duct system in 
order to ensure contaminants are not released into the rest of 
the aircraft. Outside of the biological considerations the other 
aspects of the module were broken down into subsystems 
such as electrical components and structure. 

For this project, the containers 
themselves, a C-Track style 
mounting system, and the mounts 
for NATO litters were designed in 
Fusion 360. These models were 
used to validate the design’s 
compliance with USAF crash loading 
structural requirements. A final 
assembly of the module with 
placeholder furnishings was 
constructed in Revit.

Verification and testing methods were 
used by simulation softwares to show 
performance of various systems within 
the container. The uses of simulations 
were for static loading for the structure 
as well as Flow Dynamics for the HVAC 
and Air supply. From these simulations 
and other design elements incorporated 
into the system, technical reports and 

ambulatory patients as well as associated medical personnel. The 
shape of the module is based on a commonly used ULD container 
design. The design is comprised of three rooms: an anteroom for 
donning and doffing PPE, the patient room, and a small equipment 
storage room. 

In order to maintain a negative pressure within 
the container, a closed HVAC system would be 
used. This system is stored in a separate 
container, along with all of the medical 
equipment, oxygen tanks, and batteries for 
electrical power. 

This was done to ensure all 
regulations were met and 
overall design was 
complete. Revit, Fusion 
360 and other various 
software simulations were 
used to verify the solution 
and design.

bulletins were written to 
address proposed testing 
methods, procedures, and 
results from tested data for 
a variety of subsystems in 
the overall design.


