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Abstract

Existing Smoke-Generator- Design Assumptions &

First [teration

* Smoke visualization is a widely used method for . - :
. . Y . Type Setup at MicaPlex Engineering Methodology
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* The engineering focuses on the refurbishment of QL Cathevaht Penur p , Cable Outlet e |nviscid )
the existing smoke-generator-type visualization o 1-@;\ Alir i e Incomopressible >MMOKE; . . . . .
system at the MicaPlex Wind Tunnel facility to - % nlet P . * The second iteration was designed by assuming a single
reduce mineral-oil deposits caused by the LaVision Smoke Seeder !1 * |deal Fluids density to enable single phase assumption and reduce
generator inside the pressurized plenum. Fi5 ‘3\\\\\\ * No External errors in the derived continuity, energy and
* Goalis to design, manufacture and test a venturi ,i.;% ove serut B Threaded connecter B Smoke Rake “orce (Body momentum equations.
nozzle to sgb§tr€ute for the plenum. | Ramirez’s smoke flow visualizations setup which pressurizes and Gravity) * After initial calculations, the nozzles were sent for
* The nozzle is in its developmental phase and will - the smoke by placing the smoke seeder inside the ‘ . T manufacturing. However, PLA and ABS 3D printers were
act as a surrogate for the plenum. Smoke WO- .
. . unable to manage the brevity of the nozzle. The nozzles
Inlet Dimensional . . . . .
Smoke Elow Visualization for Clow were printed using engineering resin.
Wind Tunnels , | * Test were completed and the results were analyzed for
Second Iteration * Isentropic Flow better design suggestions.
* Aerosol particles must be small enough to follow Tapered
closely the flow pattered, but large enough to |
scatter for photographs i Outlets
e Particles have Stokes number less than one; Reservoir —Longer & Inlets
theref.ore., they can follow t.he flow Eliminated Chokeﬂ
* Vaporization over combustion is preferred : i
Shows the results of Ramirez’s smoke flow
visualizations setup . .
[teration One [teration Two
Challenges & Issues with |
. Results and Continued Work
Current Design
* The smoke diffusion rate is 1. The first iteration was printed
significantly high. The smoke Larger | using Acrylonitrile Butadiene
streamlines are not visible throughout Smoke " ’
the testing body et Styrene. However, the smoke
‘ * The pressurizing system — placing inlet was not able to support
Shows 2-D flow visualization over an airfoil at the Lehman Wind 'I:unnel Laboratory seeder in the plenum — leaves mineral |tse|f a ﬂd Oro ke Of:
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difficult due to space and lighting constraint * The smoke behavior is turbulent at . . SRR T B T LR e R S
« Engineering requires proper illumination of smoke ow velocities Iteration 1 Iteration 2 Test setup duct&plumberstape was used to secure the. was used to manufacture the
while maintain high contrast between background , : 022 | ' nozzles
and smoke nlet Velocity 226 tps 226 fps . 2 Th 5 d
. - - b . . . o - | . e second Iteration cou
Management of low reflections and adverse heating nlet Pressure 25 psi 75 DS | .

not be printed properly.
Structural holes developed on
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o0 - : _~ Design Dimension T - compressed air showed weak
o\ 253 o\ 253 /{} chs Shows smoke generator inside a pressurized lteration 1 lteration 2 suction at the choke;
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