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Procedures  

1. Eight 35-cm, four 40-cm, four 11-cm, four 70-cm, and four 74-cm posts were cut with a saw out 

of metal broom handles. Cuts were made by a parent. 

2. The rectangle formed by two 35-cm and two 70-cm posts, assembled horizontally with the same 

lengths parallel, was constructed by tightly wrapping a piece of duct tape around each corner, 

which were all right angles. Let this rectangle be called Rectangle A. 

3. A second, perpendicular rectangle was constructed by wrapping similar pieces of tape connecting 

a vertical 40-cm post to both ends of one of the 35-cm posts in Rectangle A. The 40-cm posts 

were then connected in the same tape method to form a new rectangle. Let this new rectangle be 

called Rectangle B.  

4. Step 3 was repeated using the other 35-cm post in Rectangle A, but instead of the 40-cm posts, 

the 11-cm posts were used. Let this third rectangle be called Rectangle C.  

5. Using the same tape method, the 74-cm posts were connected to the uppermost corners of 

Rectangles B and C, perpendicular to the highest 35-cm post. Post arrangement shown in Figure 

A.  

6. A 0.5-mil sheet of plastic was cut with scissors into the shape and dimensions shown in Figure B. 

The plastic was placed tightly against the post structure, with the middle rectangle lined up 

against the top face of the post structure and the triangular wings lined up with the side faces. The 

plastic was then tightly sealed with tape connecting edges to their corresponding posts. 

7. A [size] metal basin was placed inside the structure via lifting the posts and plastic with a short 

edge against Rectangle B. A [size] metal basin was placed in the remaining area against 

Rectangle C. 

8. Steps 1-7 were repeated to make a similar structure. Let the first structure be called Prototype I 

and the second be called Prototype II.  

9. An empty aluminum soda can was placed longways in the large basin in Prototype II.  

10. The basins and structures were placed next to each other outside facing south on a table.  

11. 750 mL of boiling water was added to the large basin of each prototype, which were immediately 

covered with the structures. Temperature and wind speed were recorded.  

12. The prototypes sat outside until they were no longer in the sun. The plastic was tapped so the 

condensed water dripped down into the small basins. 

13. The amount of water in each basin was recorded along with temperature and wind speed.  

14. Steps 10-13 were repeated four times over separate days for a total of five tests. Specific weather 

patterns shown in data tables.  

 



 

 
 

 

Data tables 

Prototype 1      

 test 1 test 2 test 3 test 4 test 5 

Date 1/16/2022 1/17/2022 1/21/2022 1/27/2022 2/8/2022 

Start time 8:50 AM 9:30 AM 7:00 AM 10:15 AM 10:00 AM 

End time 5:30 PM 8:10 PM 9:00 PM 8:15 PM 5:50 PM 

Total time in sun 
8 hrs 40 
mins 

10 hrs 40 
mins  14 hrs 10 hrs 

7 hrs 50 
mins 

mL in large basin before 
test  750 750 750 750 750 

mL in large basin after test 
(P. 1) 600 590  500 450 



Large basin water temp 
before test boiling boiling boiling boiling boiling 

mL in small basin after 
test (P. 1) 36 15 48 25 5 

Air temp at start 8 C 12 C 2 C 10 C 13 c 

Air temp at end 11 C 14 C 8 C 7 C  20 C 

Wind speed at start 6 km/hr 5 km/hr 13 km/hr 5 km/hr 2 km/hr 

Wind speed at end 7 km/hr 0 km/hr 10 km/hr 3 km/hr 10 km/hr 

 

Prototype 2      

 test 1 test 2 test 3 test 4 test 5 

Date 1/16/2022 1/17/2022 1/21/2022 1/27/2022 2/8/2022 

Start time 8:50 AM 9:30 AM 7:00 AM 10:15 AM 10:00 AM 

End time 5:30 PM 8:10 PM 9:00 PM 8:15 PM 5:50 PM 

Total time in sun 
8 hrs 40 
mins 

10 hrs 40 
mins  14 hrs 10 hrs 

7 hrs 50 
mins 

mL in large basin before 
test  750 750 750 750 750 

mL in large basin after test 
(P. 2) 520 650 540 600 580 

Large basin water temp 
before test boiling boiling boiling boiling boiling 

mL in small basin after 
test (P. 2) 27 21 38 42 10 

Air temp at start 8 C 12 C 2 C 10 C 13 C 

Air temp at end 11 C 14 C 8 C 7 C  20 C 

Wind speed at start 6 km/hr 5 km/hr 13 km/hr 5 km/hr 2 km/hr 

Wind speed at end 7 km/hr 0 km/hr 10 km/hr 3 km/hr 10 km/hr 

 

Prototype 1 materials Cost Prototype 2 materials Cost 

5.5 broom handles $6 5.5 broom handles $6  

roll of duct tape $1  roll of duct tape $1  

plastic sheet $2  plastic sheet $2  

large basin $1  large basin $1  

small basin $0.50  small basin $0.50  

  can $0.10 

 

Prototype 1 
materials Cost Prototype 2 materials Cost 

6 broom 
handles $6  6 broom handles $6  

roll of duct 
tape $1  roll of duct tape $1  

plastic sheet $2  plastic sheet $2  



large basin $1  large basin $1  

small basin $0.50  small basin $0.50  

  can $0.10 
 

Pictures 

 

Post structure before adding plastic 

 

Post structure after adding plastic 

 

Basin setup with aluminum can 



 

Distillers after 10 hours, test 3 

 

Basins after testing, test 3 

 

Materials list 

Eleven broom handles to form frame 

Duct tape to wrap around posts/seal tarps 

0.5 mil 9x12 foot plastic sheet 

Scissors to cut tarps 

Two [size] basins to hold pre-distilled water 

Two [size] basins to hold distilled water 

Water to fill basins 

500 mL beakers to measure water  

Aluminum can to put inside Prototype 2 


