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Project Description 

o Description of project: Create a 10x10 modular cleanroom and fan filter 

unit (FFU) design while converting the current cleanroom into a gowning 

room.

o Clients/sponsors:

o Why is it important: Increases Dr. Becker manufacturing compacity which 

will save more lives and can be access by more students.

Timothy Becker David Willy Aneuvas Technologies Inc
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Background
o What is a cleanroom? What is a Filter Fan Unit (FFU)?

o Cleanroom Levels: ISO Class 7

o Medical Device Manufacturing:

o Aneuvas: Aneurysm Stent Grafts

Aaron Reynoza, 9-18-23, Modular Sterile Manufacturing Clean Room1

Fig. 2: Particle Count RequirementsFig. 1: Air Change and Ceiling 

Coverage Requirements



Benchmarking

3 Existing Designs:

Current Cleanroom ( ROTC 

Building) ISO 7

Softwall Cleanroom (Clean 

Air Products) ISO 8-4

Modular Hardwall Clean 

room ( Global Industrial) 

ISO 8
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Customer and Engineering Requirements

Customer Requirements

o Modular

o Transportable

o Spacious

o Compliant with current clean room

o Compliant Gown Storage

o FFU with HEPA

o Backup power

o Alcohol safe materials

Engineering Requirements

o Positive pressure

o 10'x10'

o Class 7 clean room

o FFU power

o Cleanroom power draw/Battery voltage

o Filter unit strength

o Load Bearing frame

o Temperature and pressure regulated

Stretch Goals

o 10'x20' floor space

o Easily broken down and 

transported
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QFD
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o General engineering resources, 
including stress equations, and 
material strengths

o Final Design has not been decided on
o Modularity and collapsibility are the 

focus
o These papers provide resources for 

one or multiple of the following 
options
• Folding/scissor mechanism
• Telescopic beams
• Non-welded connections
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Fig. 4: Steel framed building
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o General equations for Thermodynamics, 

and includes property table for air

o Includes thermodynamics requirements for a 

Cleanroom

o Explains common issues and how to fix it

o Gives Thermodynamic properties for the Filter Fan 

Unit

o Simplify the Ideal Gas Law in humid conditions.
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Literature Review

o These papers provide resources for 

one or multiple of the following 

options

• Manufacturing of cleanrooms

• Clean room Designs

• Clean room Comparisons

• Material properties
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Fig. 6: Terra Universal Cleanroom
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Literature Review
Air Flow and Particulate Requirements:
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o Fan Filter Unit:

o Placement

o Speed of fan to area of room 

ratio

o Impact on particle count

o HEPA filter compatibility
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Fig. 7: Filter Fan Unit
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Mathematical Modeling

Structural:

Truss analysis:

Bending:

Fig. 8: Effect on moment and shear by placement of FFU
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Mathematical Modeling

Stress (Normal):

Strain (Normal):

Modulus of Elasticity:

Gia Neve, 9-18-23, Modular Sterile Manufacturing Clean Room10

Material Analysis:



Mathematical Modeling

Thermodynamics: 1st Law

Thermodynamics: 2nd law
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Mathematical Modeling

Air Flow Calculations:  

• Mass Flow Rate: 

• Reynold’s Number for Laminar Flow:

• Particle Count:
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Schedule
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Fig. 9: Gantt Chart



Budget

Current Budget : $5K - $10K

Projected Expenses:

70%- Materials (Steel, Fans, Vinyl/Acrylic)

15%- Powder Coating

10%- Backup Battery

5%- Prototyping

10% Fundraising: Plan to reach out to other 

Research partners
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Fig. 10: Budget
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