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3 Needs 

1. Waiting for something to cool down can take a lot of time (whole lunch hour). 
a. Functional Requirements 

i. Cold drinks: cool down 30 degrees Fahrenheit in 10-15 minutes 
ii. Hot drinks: cool down 30 degrees Fahrenheit in 5-10 minutes 

b. Potential Solutions 
i. Rapid air cooling 
ii. Rapid liquid cooling 

c. Analysis 
i. Cooling times 

d. Risks or Countermeasures 
i. Frozen beer and soda explode 

 
2. Going up and down a ladder is time consuming, tiresome, and dangerous. 

a. Functional Requirements 
i. Wheels must support 300 lbs combined (person and ladder) 
ii. Move 1 meter in 5 seconds 
iii. Turn 360 degrees in 10 seconds 

b. Potential Solutions 
i. Motorized ladder with wheels 

c. Analysis 
i. Test with step ladder 
ii. Torque 
iii. Wheel motor power 

d. Risks or Countermeasures 
i. Battery power 
ii. Electrical power 
iii. Could become unstable 

 
3. Measuring out ingredients is messy and not always accurate. 

a. Functional Requirements 
i. Dispense ingredients in 3 - 5 seconds 
ii. Dispense amount accurately and consistently 
iii. Possible liquid and solid dispensing 
iv. Something to show how much remains in the reservoir 

b. Potential Solutions 
i. Ingredient Dispenser 

c. Analysis 
i. Volume 
ii. Mass 
iii. Mechanical designs 

d. Risks or Countermeasures 
i. Not accurate 
ii. Parts cold get stuck or jam 
iii. Ingredients could get stuck 
iv. Sugar is sticky if comes into contact with liquids 

 
 



Fast Cooling was abended as idea and team continue with Motorized Ladder and Ingredient Dispenser 
 
 
1.Motorized Ladder (first model) 

  

 



 

 

 
 



 
 
2. Ingredient Dispenser (first model) 

       
 

   
 
 
  
 
 
 
 
 
 



Sketch Model of Motorized Ladder 

   

  

 
 



Sketch Model of Ingredient Dispenser 

  
 
 

  
 



 
On 8th week team concluded that dispenser wins, and team continue to develop it as final project 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Week #10 (Kana’s model) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2nd model (Ante’s model, team voted to be fabricated) 

   

   



Functional Model Analysis 

 

 

 
 
 



Mechanical Components 
 

 
 
 

Electrical Components 
 

 
 



Load Cell: 

 
 

Servos: 

 
 

Arduino Uno: 

 
 
 
 
 
 
 
 
 



Printing Parts and Fabricating 

  

  

   



 
Final model (week #14) 

 
 
 

 
 



 
Torque Analysis #1 

 
 

 



 
 



Torque Analysis #2 

 
 

 



 



Alpha Model CAD Assembly 

  

  
 
 



Alpha Prototype photos 

  

  
 



 

 
 
 
 

 


