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SLF Mechanical Repellant from Grape Harvester

Team Name: Lanternfly Killers

Team Members: Michelle Paszek, Will Wood, Angus Chang, Gurjot Gill, Hayden Bergschneider
Client(s): Cornell CALS Extension / E\&J Gallo Winery / National Grape

Context and Problem Statement:

The problem we chose to focus on was stopping the spotted lantern flies from entering the
harvester and tainting the product. Just 1 to 2 SLF’s in a kilogram grape slurry can taint the batch. By
choosing to stop them before the harvesting process, we also stop the need to sort out SLF’s from the
harvest and prevent any damage they may cause.

Final Prototype and Application:

We built a blower system to be mounted onto a Grape harvester. The blower system would be
used to send air in bursts to simultaneously agitate the SLF on the vine and physically blow them off the
vines without ejecting too much air, keeping the grapes on the vine. This would be a low cost, low effort,
and low maintenance device to be easily mounted onto the grape harvester which would not interfere with

the main use of the harvester itself or with the operator using it.
Testing and Results:
We were able to successfully meet our three criteria for success:

e Wind speed: We used an anemometer to find the speed of airflow output from our device. We set
up two fixed sensors at the outlet and take the average of the measured wind velocity. We also ran
wind tunnel simulation via Simscale on the funnel to estimate the aerodynamic properties.

Inlet Velocity: 3.1 m/s

Max Speed: 10.28 m/s

Max Pressure: 191.18 Pa
Dynamic Pressure: 183.75 Pa

o

o

o

Figure Ox: Vertical and Horizontal Pressure Analysis
o The wind speed was 10.28 m/s which was able to displace 23,743 cm3/s which is more
than our value of 1,000 cm3/s

e Material Strength: Motor housing integrity was testing using force gauges, showing completely
elastic deformation after 177 Newtons of force was applied. Due to lab limitations, we were not
able to reach the breaking point of material. Further research showed that PLA has a tensile
strength of 40-60 MPa. Our PLA motor setup is able to handle the estimated vibration force of
150 Newtons, similar to the forces the system would experience while in use.
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Figure Ox: Material Strength Test

e Knocking Flies off: We fabricated a mock grape vine and lanternfly setup, testing the
effectiveness of the nozzle shape. It took ~1-2 sec. of blowing air to knock off the lanternflies,
demonstrating the viability of our product

o st Prototype Video: IMG_0421.MOYV - Google Drive
Prototype and Testing Details:
3/31/26:
Our initial design was not able to produce enough thrust on its own to be able to blow off the
flies. We fixed this by supplying a higher voltage to the motor and also adjusting the housing to allow for
more airflow into the device itself. We also adjusted the fan size and specs to allow for greater airflow

into the device. We were able to build our testing apparatus and prove that air can blow off lanternflies
showing our proposed idea is feasible, but we still hadn’t ironed out our design.

4/6/26.

We began to overhaul our entire design and remake the system to fit these new design ideas of
different directional fan-blades and more airflow getting to the fan blade. We also platted around with the
idea of implementing a gear box, but we determined that they weren’t necessary for our design
considering the fan speeds we were able to reach. Not much physically built.

4/13/26:
We continued to prototype our device by modeling the entire mechanism in Fusion to be 3D
printed and ordered the parts as well as specc’d the entire system for the power circuit.

4/20/26:

We constructed our final prototype by installing the directional fan blade, the motor, and the new
motor housing and funnel. After fully constructing the final prototype, we tested the blade turning on and
off using an arduino, the wind speed using an anemometer, and the material strength using a spring force
Sensor.

Conclusion and Recommendation:

We have determined that this is a viable product based on our tests. Next steps would be further
testing to determine if it is effective on a living lanternfly and not just our model. Also testing on a
moving grape in a combine harvester. All we have proven is that this product is viable and not that it is
inherently usable in its current state. It would also be beneficial to build a much larger fan system (maybe
utilize compressed air) and have it hooked up to multiple blowers and see how that fairs.


https://drive.google.com/file/d/1qdeoUgtQC9aZqwdsxX5bsleziYMTCLx7/view
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Final Design Documentation:

Fig 0x: Final Sketch of Mechanism Fig 0x: Motor Housing (Secured with M4 nuts and bolts)
Fig Ox: Initial Prototype Assembly Fig Ox: Final Prototype Assembly

Fig 0x: Cross Section of Finished Housing Fig Ox: Top View of Finished Housing
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References:
- SLF needed to contaminate 1 kg slurry: Professor Steve Heim on Monday, February 9th during
the PM lab section
- Mean Weight of Lanternflies: 2024 Spotted Lanternfly Research & Technology Development
Meeting

- Properties of PLA: What are the Properties of Polylactic Acid?

Bill of Materials:

McMaster
3D Printed
From lab

Part: Description: | McMaster Quantity | Unit of Cost: Fabricatio
Code: : Measurement n:

BOBEIE | ventmate N/A 1 6” $10.79 N/A
65484 White
6"
Replacement
Jensen Fan
Blade with
0.125"
D-Bore

Motor Circular, Air | N/A 1 2443¢g $3.17 3D Printed
Housing Tight Housing -RPL PLA
to Enclose ~$13/kg
Motor + Input (PLA
Nozzle for Basic)
wind system

Motor 12 Volt DC N/A 1 1 motor $4.49 N/A
brushed
motor, 2
millimeter
shaft, 4,570
RPM 29.08
g-cm torque

Arduino Arduino UNO | 1387N301 1 1 board $18.75 N/A



https://www.stopslf.org/stopslf/assets/File/Spotted-Lanternfly-RTD-Proceedings-Oct-2024.pdf
https://www.stopslf.org/stopslf/assets/File/Spotted-Lanternfly-RTD-Proceedings-Oct-2024.pdf
https://plamfg.com/blog/properties-of-polylactic-acid/
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Rev4 Minima

Set Screw | Shaft Collar 57485K61 2 1 shaft collar $4.64
Shaft to secure the N/A
Collar fan to the
motor

Nozzle/Fu | Output nozzle | N/A 1 109¢g $1.41 3D Printed
nnel for wind - RPL PLA
system ~$13/kg
(PLA
Basic)

Anemometer | N/A 1 1 unit $11.49 N/A
Handheld,

Light Weight
Digital Wind
Speed Meter,
Wind Speed
Temperature
Gauge with
Digital LCD
Display for
Kite Flying,
Meteorology,
Fishing,
Surfing

TOTAL COST: $54.74



