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SYSTEM LEVEL 
DESIGN 

ACTION ITEMS
CLOSED:

Individual Three Week Plans
Diagram Updates

Risk Assessment Rating Updates (1-3-9)
Add a Team Vision Description 

REMAIN OPEN:
N/A
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Team Plan:
● Develop preliminary design documentation 

including CAD models and drawings
● Order parts for preliminary prototyping
● Maintain budgeting and risk assessment 

documentation
● Perform additional feasibility analysis

TEAM VISION FOR 
PRELIMINARY 
DETAILED DESIGN
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● 5 ft distance 
● based on typical 1ft 

effective range for 
citronella oil

● 120V sourced from house 
for pump

● incorporate solar panels to 
eliminate wires on individual 
torches

PUMP TO TORCH TORCH TO TORCHENERGY
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● variable distances meant 
to model different 
customizable set-ups 

● understand how fluid 
transport is affected by 
linear distance



MECHANICAL FEASIBILITY: 
PROTOTYPING, ANALYSIS & 
SIMULATION

A review of the pump we had decided upon 
concluded our candidate is not sufficiently 
powerful enough to allow smooth system 
function, so a new candidate will need to be 
chosen.
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The images above is the first concept of a “floating 
plunger”; this design runs the risk of being closed 
prematurely by the flow of fuel into the tank 

This design inverts the plunger; where down is 
the closed position. This is achieved by having 
a float attached to a cord that runs through the 
side of the stopper, and connects to the top of 
the plunger. When the float rises, it pulls the 
cord which forces the plunger downwards.



ELECTRICAL FEASIBILITY: PROTOTYPING, 
ANALYSIS, & SIMULATION
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● By using the above chart and the power charts from 
each components respective datasheet it is concluded 
that the torches will run off of 3.3V and require ~62mAh 
to last 12h.  By using a 1000mAh battery the system 
could last roughly five days without recharge.  By using a 
small solar panel the battery can be easily recharged 
while in use and extend the electronic lifetime 
indefinitely.



ELECTRICAL FEASIBILITY: PROTOTYPING, ANALYSIS & 
SIMULATION (cont.) Electrical Considerations:

● Sensor Feasibility
○ Moving forward with capacitive and not ultrasonic sensor

● Power Feasibility
○ Based on preliminary calculations without out valve, solar 

cells should generate enough power to run system 
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DRAWING, SCHEMATIC, 
FLOWCHARTS, SIMULATION, ETC.
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● Pictured here are the 
sensor from seed studio 
and the adjustments we 
made to fulfill the 
customer requirements.

● Adjustments seen are 
removal of unnecessary 
capacitive pads, resistors 
and IC’s.

● To prevent board erosion 
the PCB can be coated in 
several varnish materials 
like nail polish for 
example.

Electrical Diagrams

● Seen here are the flowcharts for the 
microcontrollers used in this system.
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BILL OF MATERIALS
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https://wiki.rit.edu/pages/viewpag
e.action?pageId=249960301

https://wiki.rit.edu/pages/viewpage.action?pageId=249960301
https://wiki.rit.edu/pages/viewpage.action?pageId=249960301


TEST PLANS
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In order to get sufficient testing during MSD, the initial test setup will consist of only one torch. This will allow 
the team to test major components of the system such as:

● Fuel level reading and reporting
● Pumping fuel from the reservoir to the torch
● Valve that closes when tank is full

Once these system operate under conditions satisfactory to our requirements, the team will expand the 
BugTorch System to include up to four torches in series, in order to evaluate how the system operates with 
multiple outputs.

To best define the system conditions under the average/recommended layout, testing and calculations will 
follow these standards:

● The distance from the reservoir and pump to the first torch in the system will be separated by 15-90 
feet of tubing

● The distance from one torch to the next in the system will be separated by 5 feet of tubing

To comply with RIT In order to comply with RIT Safety Guidelines, the team plans to do all current testing 
with water or s similar liquid in place of the citronella oil. We understand the risks of running tests with 
flammable liquids; water is a much safer and cost-effective alternate.
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SYSTEM FLOWCHART/BLOCK DIAGRAM



Venus has a beautiful name and is the second planet 
from the Sun. It’s terribly hot—even hotter than 
Mercury—and its atmosphere is extremely poisonous. 
It’s the second-brightest natural object in the night sky 
after the Moon
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PLAN FOR NEXT PHASE

● Prototype solar power and individual torch electronic subsystems if 
possible

● Focus on electronics and fluid dynamics with respect to the central fuel 
tank

● Finalize an alternative testing fluid or start to file paperwork to use 
citronella oil to test

● Look into designing a solar power system which includes a solenoid 
valve in the assembly for risk management purposes

● Determine a new pump candidate
● Iterate upon drawings and feasibility calculations
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Questions?
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