
The Effects of an Aluminum Can on a Solar Distiller

Research Questions Results

▪ How does a self-rotating aluminum can 

put inside a solar distiller affect its 

efficiency in evaporation and water 

collection?

▪ How does a self-rotating aluminum can 

put inside a solar distiller affect its price 

in terms of efficiency?

Methodology Analysis and Conclusion

1. Two distiller prototypes were built and 

tested for efficiency and price

2. Mean amount of water evaporation and 

collection were analyzed

3. It was determined which prototype was 

overall better for the circumstances of a 

poor community and/or community lacking 

in clean water.
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The modified distiller showed no evidence 

of improvement upon the unmodified 

one; in fact, the unmodified distiller was 

cheaper and more efficient. The can may 

have blocked light and therefore heat in the 

distiller and decreased productivity. 

Overall, neither prototype could support a 

community lacking in water, but further 

research may develop a distiller that could.



The Water Crisis

Solar distillation is not 

known for being 

particularly efficient 

(Khechekhouche et al.), 

but with modifications 

and improvement on 

efficiency it could help to 

aid the fight against the 

growing global water 

crisis.

• One in nine people worldwide do not have access to clean water and almost a 

million die per year from water-related disease

• Groundwater extraction, a common source, will not be feasible much longer

• Global groundwater withdrawals are near maximum sustainable levels 

(water.org)

https://ourworldindata.org/wa

ter-use-stress



How does solar distillation work?

Undistilled water
Distilled 

water

The distillation process mimics the natural 

water cycle on a much smaller scale. To 

start, a basin of untreated water and an 

empty basin sit in a clear structure. Much 

like in a greenhouse, the sun traps heat 

inside the structure, warming the water and 

allowing it to evaporate and distill. The 

clean water then condenses on the slanted 

roof and drips down into the empty basin.

One particular study involved water purification through this 'water cycle' method 

(Khechekhouche et. Al). On average, the model collected about 177 mL of distilled water 

per day. Another study had a modified distiller that proved more efficient than the 

unmodified, conventional one (Alwan et. Al). This model contained a rotating cylinder to 

allow for quicker evaporation as well as a solar water heater. However, these studies did 

not include the price per liter of water produced. Additionally, Alwan's model used 

electricity and was much more costly, which was not ideal for the context of clean water 

production for those without electricity access.

Process

Previous studies



Hypothesis

Whether the distiller has the can 

inside or not, aka prototype 

modification

The aluminum can will rotate slightly throughout the day due to slight 

shifts in water amount and heat and allow for more evaporation and water 

collection due to the thin layer of water on the can's surface. That 

prototype will have a slightly higher price. Overall, the modified distiller 

will be better when considering price and efficiency.

• Evaporation + collection 

(efficiency)

• Price / efficiency

A smaller number upon solving the first dependent variable equation signifies 

that the distiller has the best output for its price.

Independent variable: Dependent variables:



Procedures: Design

1. Metal broom handles were cut, assembled, 

and duct taped together to form 2 structures

2. Plastic sheets 

were cut and 

taped to 

the dimensions of 

the structures

3. Basins and 

cans were put 

inside the 

separate 

structures



Procedures: Experimentation

1. Basins were 

placed on a table 

in the sun, boiling 

water was added, 

and an aluminum 

can was added in 

one prototype

3. Plastic was tapped so 

condensate water 

dripped into small basin

2. Basins were 

covered 

with structures 

for about 

10 hours

4. Water collection, 

evaporation, weather, 

and other experiment 

details were recorded



Raw Data
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



Efficiency of Distillers: All 5 Tests

Prototype 1, shown by the blue, did not contain the can, while Prototype 2, shown by the yellow, did.

On average, Prototype 2 collected more water than prototype 1.

The average water evaporation for Prototype 1 was higher than that of Prototype 2.

Note: Prototype 1's large basin was accidentally spilled on test day 3.
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Price / (average evaporation + average collection)

$10.5 / (215mL + 26mL) = $0.0435/mL per day

Evaporation + collection (efficiency)

215mL + 26mL = 241 mL per day

Price / (average evaporation + average collection)

10.6 /(172 + 34) = $0.0514/mL per day

Evaporation + collection (efficiency)

172 + 34 = 206 mL per day

Efficiency Calculations

Without can

With can



The price of Prototype 2 (no can) was very slightly lower than Prototype 1.

Prototype 1's efficiency was substantially higher than Prototype 2's efficiency.

It can be concluded that the distiller with no can has a better price for its efficiency.

Efficiency vs. Price of Distillers

$10.50 

241

$10.60 

206

Price Efficiency (mL)

P
ri

ce
 ($

) 
a

n
d

 E
ff

ic
ie

n
cy

 (m
L)

Price and Efficiency vs. Prototype

Without can With can



As the wind speed increased, efficiency also increased. Although there was no statistical 

analysis, it can still be concluded that there is a positive relationship between wind speed 

and efficiency.

Efficiency vs. Wind Speed

y = 1.6587x + 99.916
R² = 0.1026
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Conclusions and Applications

The prices of the materials in each distiller are very close, $10.50 and $10.60, with the 

aluminum can being the only distinction between the two. With such a small difference in 

price, the variation in efficiency between the distillers is much more significant.

On average, Prototype 2 collected more water than prototype 1 by 8 mL. The average water 

evaporation for Prototype 1 was greater than that of Prototype 2 by 43 mL.

The price of Prototype 2 (no can) was very slightly lower than Prototype 1. Prototype 1's 

efficiency was substantially higher (35 mL) than Prototype 2's efficiency. It can be concluded 

that the distiller with no can has a better price for its efficiency. A likely explanation for this is 

that the can blocked sunlight and the water in the basin did not absorb as much solar energy.

As the wind speed increased, efficiency also increased. Although there was no 

statistical analysis, it can still be concluded that there is a positive relationship between wind 

speed and efficiency.

Conclusions

Applications

When on the ground after a rain, prototypes would collect moisture and condensate during 

the night. This could be another potential way to collect clean water in more humid climates 

or in the desert after a rain. Under the conditions of this experiment, not enough water could 

be collected to sustain the needs of a family without access to clean water, however, different 

weather conditions or approaches to a homemade distiller could change these circumstances.



Limitations and Human Error

Limitations

• Tests could not be performed 

on very windy days

• Arizona's climate did not 

allow for much variation in 

weather patterns such as 

humidity or temperature.

• Tests were only performed 

in winter because of 

the experiment's limited time 

period

• Only one type of distiller 

was tested

• Some water was spilled during 

collection (stray drips, etc.)

• Measurements may not have 

been exact

• Prototypes were 

unprofessional and 

imperfect/unidentical

Human error



Scientific Explanations

Efficiency increased as wind speed 

increased. This may have been due to 

the fact that the distillers were not 

airtight and higher wind speeds 

allowed for more air flow and therefore 

more evaporation.

The distillation process mimics the 

natural water cycle on a much smaller 

scale. To start, a basin of untreated 

water and an empty basin sit in a clear 

structure. Much like in a greenhouse, 

the sun traps heat inside the structure, 

warming the water and allowing it 

to evaporate and distill. The clean 

water then condenses on the slanted 

roof and drips down into the empty 

basin.

The can, which was expected to 

increase efficiency by spinning and 

forming a thin layer of warmer water 

on its surface, decreased efficiency. A 

likely explanation for this is that the 

can blocked sunlight and the water in 

the basin did not absorb as much solar 

energy.

Process

Wind speed

Evaporation
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