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Abstract Customer Needs and Requirements Concept Selection
This project involved designing, analyzing, and ) I\/Ialnuiactlure an énterjctll/e V;mbc: tt;n:eltbaladr.\c'et O:'(Sfla}' thfat Lift Balance Selection: Final Wind Tunnel Display:

. . . . ) outputs clear and understandable data to a digital display for o - . - -
constructing a historically accurate 1901 Wright Brother’s ScieF:me Cantral 5 Pidy The Lift Balance was broken Zhekw'r_‘d T“3””eLD'Splay was
lift balance. It also included refurbishing a wind tunnel for . ' " . . nto SUbSySFemS' a'rfc?'l’, oren mt.o subsystems: test
Sci C |  Fort W h | * The wind tunnel must not exceed specified dimensions allocated drag plates, linkages, friction section, display screen, and

C|ence. entra? museum in .ort ayne . .e goal was to for the display (10'x6'x6') sleeves, and frame. informational display.
teach kids basic aerodynamics and how wind speed  The balance must show some resemblance to the force balance . ' _
affects lift and drag. Through prototypes, the team made by the Wright Brothers Digital Force Balance: Manometer:
explored airflow effects on airfoils and gained hands-on * Meet all safety requirements defined by Science Central . Ivges E:i'IEZLFi?]Eefalance . grskr:na?nir:gtseggza:tems.
experience with aerodynamic principles using the lab * Must not exceed the budget of $15000, provided by INSGC . . > '

: : o subsystems: lift gauge, tubing type and size,
equipment they built. The team also created three drag gauge, frame, and reservoirs, fittings, top
subprojects: Lift Balance, Digital Force Balance, upper ball joint. mount. and scale.
Manometer.

After selecting all subsystems and evaluating them with a selection
Science Central Indiana Space Grant Consortium matrix, the projects were ready for manufacturing.
Design Solution Manufacturing
Lift Balance Selection: Wind Tunnel Display: Lift Balance Digital Force Balance Manometer Wind Tunnel Display
i Picture of finished
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: lift balance will go
\.
R here
* Parts were developed in CAD
Fhen cutout using the water Parts were developed in CAD, * Parts .were developed in CAD, then Polycarbonate wind tunnel visible from
: Jet. _ then 3D printed and ordered. 3D printed and ordered: front/back/and top views
_:“_“_:"“;_ =il . ghe.frz;me wastbent !nto » The components were adhered  ° The componer.1t5 were fixed to the Based on the dimensions found by the team
ﬁ sswe geoIrEe r(;/ usmgzI | to the test section bacl.< board, with the scale glued Dirig Sheet Metal fabricated the duct work.
ﬁ sheet metal bender a.n a . External force gauges are then behind the components. +  The ductwork was then powder coated
N cor?pho:hentss WEre Eamttec 0 connected to the read outs of ) Tube§ were then conneFted to alongside the framing by Vestil Manufacturing
Lgjll 'S Match the science Lentra force. multiple ports qn the wind tunnelto HMI display programmed through raspberry pi
i . colors. read pressure differences.

to display the effects of wind on the balance.
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