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GOAL STATEMENT

o WE ASPIRE TO DESIGN AND BUILD A FUME HOOD, WHICH
WORKS WITH A PRE-PURCHASED EXHAUSTER PROVIDED BY THE
BIOMECHATRONICS LAB, WHILE INCREASING SAFETY WHEN
WORKING WITH CARBON FIBER AND IT'S PARTICULATES.

Talal Alshammari



PROJECT BACKGROUND-CLIENT

o OUR CLIENT, DR. ZACHARY LERNER

WORKS IN THE BIOMECHATRONICS LAB
AT NAU.

o IN THE BIOMECHATRONICS LAB,
EXOSKELETONS MADE FROM CARBON
FIBER ARE BUILT FOR INDIVIDUALS WITH
MOVEMENT IMPAIRING DISABILITIES.

o THE TEAM IS TASKED WITH DESIGNING
AND BUILDING A FUME HOOD TO
INCREASE SAFETY WHEN CARBON FIBER
IS BEING WORKED WITH.

Dr. Zach Le.mer
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PROJECT BACKGROUN

D- CARBON FIBER

o CARBON FIBER IS A COMPOUND FIBER THAT IS USED IN MANY
PROJECTS DUE TO ITS HIGH STRENGTH AND ITS LOW WEIGHT

o CARBON FIBER IS MADE WITH THIN CARBON FIBERS AND EPOXY

RESIN.

o EPOXY RESIN IS USED TO FINISH OFF A MACHINED PIECE OF CARBON

FIBER

Zach Bell



PROJECT BACKGROUN

D — CARBON FIBER

o EPOXY RESINS ARE DANGEROUS WHEN SPRAYED OR HEATED
TO A HIGH TEMPERATURE. IN THESE TWO SITUATIONS THE EPOXY

CREATES A RESPIRATORY HAZARD.

o WHEN MACHINING CARBON FIBER, MANY ABRASIVE DUST
PARTICULATES ARE CREATED WHICH CREATES A HAZARD FOR
EXPOSED SKIN AND RESPIRATORY SYSTEMS.

Zach Bell



CUSTOMER NEEDS

o TABLE TOP FUME HOOD o RELIABILITY
o COMPATIBLE WITH EXISTING o MINIMUM INLET PRESSURE DROP
EXHAUSTER

o FILTER LIGHT INDICATOR

o HEPA FILTER o EXTENDED HOSE

o PARTICULATE EXPORT
o OSHA

o DURABILITY

Shirley Hatcher



ENGINEERING REQUIREMENTS

o VOLUMETRIC FLOW RATE o PARTICULATE FUME CAPTURE
o DEVICE MANEUVERABILITY o USABILITY
o DIMENSIONALITY o FILTER CHANGE ASSESSMENT TIME

o COMBINED PRODUCT WEIGHT o MINIMIZE PRESSURE DROP
o VENTILATION VELOCITY o DURABILITY

Shirley Hatcher



HOUSE OF QUALITY

Table 1: House of Quality

FUME HOOD (HoQ)

Useability

Customer Needs

1. Table Top Fume Hood

2. Compatible with Exhauster
3. Hepa Filter

4. Particulate Export
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PRODUCT SPECIFICATIONS

Table 2: Exhauster Fan Manual parameters
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FM for each additional foot of hose or duct and about 15-20 CFM for each 90° elbow.

aximum additional static pressure at which point there will be no airflow. SP (static pressure) is measured in inches of water gauge (SPWG)
Starting amps are approximately 6-7 times the full load amps. Full load amps shown are for TEFC motors and subject to change with motor types of brands

[1]

Cincinnati Fan, "Fume Exhausters Models EBR and EBM Manual,” [Online]. Available: https://www.cincinnatifan.com/manuals/PMEB1207manual.pdf. [Accessed 2 Feb. 2020]
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CONCLUSION

o TO SUMMARIZE, WE PLAN TO WORK CLOSELY WITH DR. LERNER IN
THE BIOMECHATRONICS LAB WITH THE GOAL TO DESIGN AND
MANUFACTURE A WORKING FUME HOOD WHICH COMPLIES WITH
THE ALREADY PRE-PURCHASED EXHAUSTER FAN.

o THIS DEVICE WILL BE CAPABLE OF MAINTAINING QUALITY
CONTROL STANDARDS GIVEN BY OSHA ALONGSIDE HEPA AIR
STANDARDS.

Bryce Davis
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QUESTIONS?






