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Project Description
oLab fume hood for NAU 

Biomechatronics lab

oExoskeletons to improve mobility for 
walking impairments

oProvide safety measures against 
carbon fiber hazards

oCompatible with existing exhauster

oWorkspace must be completely safe 
to fabricate carbon fiber components 
by neutralizing epoxy fumes and 
filtering fine carbon fiber particles 
during sanding operations
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Figure 1: Exhauster Fan



Functional Decomposition

BryceFigure 2: Functional Decomposition



Concept Generation
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Figure 3: PVC Fume Hood



Concept Generation- Features
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Figure 4: Pressure Transducers

Figure 5: Arduino Coding



Concept Generation- Performance Curves

TalalFigure 6: Performance Curve EBR model 50 [1]

𝐹𝑙𝑜𝑤 𝑅𝑎𝑡𝑒 = 𝑁𝑜𝑧𝑧𝑙𝑒 𝐴𝑟𝑒𝑎 ∗
∆𝑝

𝜌𝐴𝑖𝑟
(Eqn 1)



Design Alternative 1
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Figure 7: Design alternative #1



Design Alternative 2

ZachFigure 9: Design alternative #2 Cad model-ISO
Figure 8: Design alternative #2 Cad model-side



Design Alternative 3
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Figure 10: Design alternative #3



Concept Generation-Decision Matrix
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oPurpose & Procedure: Evaluate three design alternatives (DA) 

based on fulfillment of ER’s. Scored each DA for all ER’s. 

oResults: Our decision matrix shows numerically that design 2 is the 

most viable option in conjunction with our engineering requirements

Table 1: Decision Matrix



Budget Analysis- Bill of Materials
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Table 2: Preliminary Bill of Materials



Budget Analysis-Monetary Distribution
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https://www.cincinnatifan.com/catalogs/FumeExhausters-
1207.pdf

https://www.youtube.com/watch?v=HgVmA6_fKw8
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