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INTRODUCTION

● 1.5 Million CAD for snow 
removal each year 

● Concerns over the impact salt 
has on the surrounding nature

● Looking for a new alternative 



PROJECT PLAN 
OUTLINE

● Wrike

● Facebook Messenger

● Frequent Zoom Meetings



OUR DESIGN 
PROCESS



EMPATHIZE

User benchmarking:

Define user and customers:
● End user: students, staff, faculty members and pedestrians 

traversing the University of Ottawa campus grounds
● Customer/Client: Jonathan Rousseau from the University of 

Ottawa (Maintenance Sector)

Identification of Customer Needs:

● Typical uses
● Likes
● Dislikes
● Suggested improvements



DEFINE
Problem Statement: A solution is needed to quickly and 

effectively melt snow off of the sidewalks, high traffic 
areas and emergency exits at the University of Ottawa 

without compromising safety. The environment must be 
protected while still allowing this solution to be modular 

and scalable.



TECHNICAL 
BENCHMARKING ● Results organised in a simple tricolour ranking system:

● Electric-based system is the most functionable with the 
requirements and constraints of this project

○ Effectictent installation/removal
○ More cost-efficient
○ Comparatively environmentally friendly





IDEATE

Individual Brainstorming:

Collective Brainstorming:

3 subsystems:
● Assembly
● Drainage
● Electrical and 

Heating

Brainstorm and come up with as many 
creative solutions as possible

Individual Brainstorming:

Collective Brainstorming:

5 subsystems:
● Assembly
● Drainage
● Wire coiling
● Electric 

control
● Heating

3 subsystems:
● Assembly
● Drainage
● Electrical and 

Heating



SKETCHING AND DATA ORGANIZATION



PROTOTYPE

Physical:

Analytical Onshape:

Testing Plan:

Build a representation of subsystems and acquire 
feedback in order to proceed to the final solution



TEST

Share your prototyped idea with the user and obtain 
feedback to improve the final design solution

Using the given feedback, we defined the final prototype 
of our design solution and determined to constraints, 

weaknesses, future goals and improvements as well as 
the most valuable areas.



PROJECT TEST PLAN AND SENSOR TESTING RESULTS

Raw data from testing sensors: Example of our prototype testing plan:



DRAINAGE SYSTEM TESTING RESULTS

● Tested by flowing varying volumes of water through pipes with varying slopes

○ Droplet - simulates snowmelt condition
○ 4 L - simulates heavy precipitation

● 85% - 93% flow collected from entire system

● Minimum flow velocity determined from minimum melt rate (2 in/hr): 43 mm/min



0 mins 12 mins

Freezer was kept at -20℃

https://docs.google.com/file/d/1vpGNkfPTOvf9X1gssTLJgQgusaShtXKD/preview


FINAL SPECS AND OVERALL QUALITY

● Panel/storage dimensions (L x W x H): 
18.75 in X 15.5 in X 4 in

● Panel Weight: 5 lbs

● Weight sustained by panel: 0 - 190 LBS
○ Further testing required to see weight 

sustained at failure (i.e. max weight)

● Typical heating temperature: 
25°C at -20°C surrounding temperature
○ Heating time from 0°C - 25°C : 2 min 

● Average melt rate of snow/ice: 33 g/min

● Self regulated heating system

● Range of Drainage Rate: 
○ Min Tested: 0.032 L/min (Droplet)
○ Max Tested: 23.5 L/min (Heavy Flow)

● Coldest surrounding temperature without 
affecting function: -40°C

● Cost of one panel: $82

Given the 100 CAD budget, our prototype is of overall good quality.



LIMITATIONS & SOLUTIONS



BOM & BUDGETING

BOM Total Cost: $81.36

Components: Approximate Cost:

Heating Wire & Plumbing 
materials (piping, glue, etc.)

$60.00

Plastic Container (base) $15.00

Electrical Components $15.00

Top layer (lid) N/A

Total Cost: $90.00

Limitations:

❏ Budget was maximized by 
purchasing all the components 
at once

❏ Pricing and product availability 
varies between store locations

Solutions:

❏ Modified the design to maximize 
the materials purchased

❏ Materials purchased stayed 
within the budget and the design 
was modified to fit these 
materials



PANEL HEIGHT
Limitations:

❏ Accessibility onto and off 
the panel

❏ Tripping Hazard

❏ Build up of snow and ice 
beneath the panel

Solution:

❏ A ramp was created from 
the excess material used 
for the top layer



CONTROL BOX
Limitations:

❏ Box must be above ground
❏ Risk of inaccurate temperature 

sensor readings
❏ Risk of snow and ice 

accumulation on the box

Solutions:

❏ Increasing the length of wire 
between the box and the first 
panel

❏ Tested the accuracy of 
temperature sensor reading

❏ Mindful placement of the box



CONCLUSION & FUTURE RECOMMENDATIONS



WITHIN THE BUDGET:

❏ Updated contingency plans 

❏ Panel height reduced 

❏ Add connector prongs to link to another panel

OUTSIDE THE BUDGET:

❏ Update the BOM

❏ 3D print a custom panel 

❏ Bolt the panel onto the sidewalk

❏ Add rough material (i.e. rubber) on the surface of 
the panel for increased friction and durability 

❏ Upscaling the panel size to that of a standard 
sidewalk square 

CONCLUSION & FUTURE RECOMMENDATIONS



THANK YOU!



https://docs.google.com/file/d/1vpGNkfPTOvf9X1gssTLJgQgusaShtXKD/preview

