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Introduction 

In this project, I set out to design and fabricate a diffusion cloud chamber to serve as a piece of 

classroom equipment for the Physics department in my college. Cloud chambers are used to 

detect ionising particles, therefore in the classroom, it can be a very useful piece of equipment to 

help demonstrate this concept. Being taught via demonstration is far more rewarding for the 

students and is beneficial for their understanding of the subject. A cloud chamber would be an 

ideal addition to a teacher’s library of equipment as radioactivity is one of the largest topics in 

both AS and A2 Physics. The cloud chamber played a key role in Particle Physics in the early 

1900’s, leading to the discovery of the positron, muon and many other particles. These events 

allowed physicists to quickly develop their knowledge in radioactivity and provided much 

needed proof to many pre-existing scientific principles. This fundamental piece of scientific 

equipment is vital in the development of a student’s knowledge of particle Physics as it allows 

them to visualise what is an already complex principle.  

What is a cloud chamber? 

A cloud chamber is a device created to detect ionising radiation such as alpha and beta particles. 

Ionising radiation consists of particles which have enough energy to cause the environment 

through which it travels to be ionised and this process can be visualised using a cloud chamber.  

As an ionising particle passes through the chamber, it leaves behind it a white vapour trail. 

Depending on the properties of the particle, it will create trails 

of different shapes and sizes. We can then use this knowledge 

to determine particle’s nature. The cloud chamber was 

invented by Scottish physicist [1] C.T.R Wilson in 1911. His 

invention led him to win the Nobel Prize in Physics in 1927 for 

“his method of making the paths of electrically charged 

particles visible by condensation of vapour” [2].   

How does it work? 

To form the vapour trails, you need the atmosphere inside of the chamber to be supersaturated 

with some form of liquid. For something to be classed as ‘supersaturated’ it must be so highly 

concentrated that it is beyond saturation. This means that in the case of a cloud chamber, the 
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vapour inside is naturally wanting to condense onto something. Therefore, when an ionising 

particle passes through, it leaves a trail of ions onto which the vapour can condense forming the 

white cloud. This is due to the ions being positively charged and the vapour having an 

instantaneous negative charge. They are then attracted to each other and the vapour 

condenses onto the ion [1]. 

Project Research: 

What type of cloud chamber? 

There are two main types of cloud chambers; expansion and diffusion. Wilson’s cloud chamber 

used the expansion method to achieve vapour trails. This worked by using a diaphragm to 

rapidly expand the volume of the chamber, cooling down the gas inside allowing it to become 

supersaturated. Diffusion cloud chambers, on the other hand, contain a metal plate which is 

cooled to around -26℃ [1] and this allows the atmosphere above it to become supersaturated. 

When deciding which method to use, I considered its final application within a classroom. For 

this reason, I decided upon using the diffusion method. This is because without relying on rapid 

decompression to provide the low temperatures required, it can sustain them for extended 

periods of time. This allowed the cloud chamber to be continually operable which is perfect for a 

school environment. Because of this, we are also able to make the observable area much larger, 

making it visible from all angles. 

Deciding on a cooling method 

The first challenge we needed to overcome as a team was how we were going to achieve the 

required temperature of -26°C? We found three possible methods using dry ice, refrigeration or 

thermoelectric coolers. Each team member was allocated a method to research and we would 

then feed back to the group to make our decision. I chose to research the positives and 

negatives of using thermoelectric coolers. 
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A thermoelectric device uses the Peltier effect to 

create a temperature difference between the 

sides of the plates. The Peltier effect states that ‘a 

potential difference applied across a 

thermocouple causes a temperature difference 

between the junctions of the different materials in 

the thermocouple’ [3]. We can use this property 

within thermoelectric coolers (TEC) to produce 

the temperature difference required. However, 

one TEC is only able to produce a maximum temperature difference of approximately 20°C 

compared to the ambient temperature. This is not enough for our required minimum of -26°C. 

This problem led to me to conduct research into stacking TEC’s. Due to their low efficiency of 

between10% to15% [4], stacking two identical TEC’s running at their full operating power 

would not improve the overall temperature difference because of the extra heat produced by 

their inefficiencies. Therefore, when stacking two TEC’s on top of each other we must operate 

the one on top at a lower voltage to decrease its own heat output. 

 

Positives Negatives 
Low individual unit cost (≈£1.23) Poor power efficiency (10% - 15%) 

No moving parts so is reliable and long-
lasting (>100,000 hours)[5] 

Fragile and easy to shatter 

Small footprint (40mm x 40mm x 3.8mm)  

Relatively easy to set up and wire together  

 

Upon completing our individual research, we regrouped and presented our findings to each 

other. We found that refrigeration whilst able to be continually operable would be too costly 

and would take up a large amount of space. Dry ice would be easy to implement; however, it 

cannot sustain the temperature required for extended periods of time and had to be bought in 

for each use. Finally, we decided as a group to use thermoelectric coolers. The reason for this is 

they have a low unit cost, the thermal performance we need and they are easy to acquire. 

Once satisfied with this decision, we could now start thinking about testing it to see if we could 

reach the required temperature. 

Diagram 1 
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Initial Design: 

Taking inspiration from existing devices online we came up with this initial design as a group. 

We decided to use a fish tank as they are inexpensive and widely available. We also wanted to 

use an alcohol reservoir to make adding and removing the dangerous alcohol easy for the end 

user. We chose aluminium for the cold plate material due to its resistance to corrosion so it will 

be long lasting. 

To ensure that the cold plate was large enough to be seen from all angles, we decided on a 2x2 

grid of peltiers with plate dimensions of 160mm x 60mm. This would provide a gap in between 

each peltier of ≈27mm. With this decision, we could then calculate the estimated power drawn 

by the device. We planned to stack two peltiers with the top running at 5 volts and the bottom 

running at 12 volts. The peltiers are rated at 12 volts, 6 amps so: 

 ∴ (12x6) + (5x6) = 102 watts per stack of peltiers 

 ∴ 4 x 102 = 408 watts (maximum total power draw) 

From these calculations, we decided to use a power supply rated at 650 watts to make sure that 

it was not operating close to its limits. 
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Proof of Concept: 

To guarantee that we could achieve what we set out to, we needed to start conducting small 

scale tests to reduce any unnecessary spending and to act as a proof of concept. We planned to 

do this in three stages; firstly, we would see if peltiers could reach the required temperature and 

the effects that stacking has on the cooling ability. Secondly, we would conduct a large-scale 

temperature test to see how the increase in thermal mass effects the performance. Then finally, 

we would conduct a small-scale cloud chamber test to see if this idea would work. 

We once again split the roles between us and I was responsible for the small-scale cloud 

chamber. First, we needed to establish 

whether peltiers were able to achieve 

a temperature of below -26°C. Michael 

was nominated to investigate this. He 

chose to use a thin aluminium plate 

and a CPU heatsink as it would 

simulate similar conditions to the ones 

found in the cloud chamber. In-

between each layer he applied 

thermal paste to improve thermal 

conductivity between them.  He 

wanted to see how stacking affected 

the temperature difference so that we 

could we could use this information in our final design. 

The results from his research were: 

Peltier configuration Temperature achieved 

Single 12v -14.5°C. 

12v (bottom), 5v (top) -26.8°C. 

Stacking the peltiers resulted in a significantly lower temperature which was within the range 

that we required. He chose to use 12 and 5 volts as these are common voltages found in most 

power supplies.  
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Whilst running this test Michael noticed that whilst the aluminium plate was getting very cold, 

the heatsink underneath was rapidly climbing in temperature. He concluded that air cooling 

was not a sufficient cooling method as once we increase the number of peltiers, we would then 

need to significantly increase the amount of thermal mass to dissipate the added heat. This 

would then raise the size and weight of the device which we want to keep to a minimum. We 

found some 40mm*40mm water blocks which were the same dimensions as our peltiers and 

conducted all further tests with these. 

Now that we had decided against the use 

of air cooling, we needed to research more 

about how the system would behave 

under water cooling. 

Sean was assigned to this task and first set 

about comparing the temperatures 

achieved by both methods. He stacked two 

peltiers on top of each other and used 

thermal paste to combine these to the 

water block. The water block was then 

plumbed directly into the taps found in all of the school laboratories. We used pipe that had an 

internal diameter similar to the outer diameter of the taps to ensure a water tight fit. We decided 

to use tap water rather than an internal reservoir combined with a pump and radiator to keep 

the overall weight to a minimum. As 

this device would need to be 

transported around the school 

frequently, this small change allows us 

to reduce the weight dramatically and 

still allows for easy setup. Upon testing 

Sean was able to reach a temperature 

of -42°C which is well below the 

threshold of -26°C. This temperature 

was significantly lower than the -26.8°C 

achieved with air cooling. We believe 

this is due to the higher thermal 
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conductivity of water compared to air. Being able to remove the heat from the ‘hot’ side of the 

peltier allows for a greater temperature difference on the ‘cold’ side resulting in a colder 

temperature. This is because as the temperature of the peltiers decreases, their internal 

resistance decreases which results in less of its own heat being produced [5]. The lower 

temperature could also be partly attributed to the system not having an aluminium plate on top 

as there is a lower thermal mass to cool. 

Now satisfied with water cooling, we 

wanted to test that we were still able to 

reach at least -26°C once it had been 

scaled up to the final size. Sean set up a     

4 x 4 version of the previous test with an 

aluminium plate of dimensions 160mm x 

160mm. This test resembled exactly what 

would be found on the final device. We 

were able to reach a temperature of -31°C which once again was below the threshold.  

Finally, to ensure that the cloud chamber concept was going to work, I fabricated a small-scale 

cloud chamber with a single peltier stack. I did this to ensure that we were able to achieve what 

we set out to before buying extra materials.  

The prototype used a water block with two 

peltiers on top which are then secured to the 

lid of an upturned jar with thermal paste. This 

model should reflect closely the conditions 

found in the final version. I secured an alcohol 

soaked sponge to the top of the jar with 

magnets to act as the alcohol reservoir. For the 

radioactive material, I utilised an alpha emitter 

available in our Physics department. This 

should result in small and short vapour trails to 

be visible if the device is functioning correctly. 
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Upon turning on the device, it took approximately 

5 minutes for the system to reach the required 

temperature and then traces began to appear 

from the alpha source (see diagram to right). The 

test was successful and provided us with evidence 

to allow us to continue our development. This 

prototype also gave me the opportunity to 

calculate the power draw. I used a plug-in power 

meter in series with the power supply and during 

my test it read 88 watts.  Therefore, in the final 

product, it should draw 352 watts (4 x 88) which is 

below the power supplies rating of 650 watts.  

Armed with this new knowledge we could now push forwards towards deciding on the final 

design and what materials to use. 

 

Materials Research: 

Due to the environment required for the cloud chamber to operate, we needed to carefully 

choose which materials to use throughout the design. They needed to be able to resist the cold 

temperature and exposure to alcohol. Under these conditions, many materials become brittle or 

begin to lose their structure. Therefore, it is vital that we understand the properties of all the 

materials we intend to use. To keep the research time to a minimum, we split roles between the 

three of us, giving each person a different part of the cloud chamber to focus on. 

I was tasked with finding an alcohol resistant material for the base of the chamber and sourcing 

the fish tank which we would use for the top. The base material needed to be easy to 

manipulate as we would need to cut a hole in it for the cooling equipment. With this in mind, I 

chose to use HDPE plastic as it is the same material that is used for alcohol containers and is 

inexpensive and available in multiple colours. I wanted the material to be black so that it 

provides a good contrast against the white vapour trails to make them more visible.  
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The fish tank was also fairly simple to source. Most common fish tanks are comprised of sheets of 

glass joined together with silicone sealant. As both of these are resistant to alcohol, I was not 

limited to the type of fish tank I wanted to use. Therefore, I decided to use a 12-litre fish tank 

with the dimensions 315mm x 185mm x 130mm. This would easily be able to accommodate the 

cold plate with ample space either side making it easy to work in. 

Next, we needed to finalise the details with regards to the cold plate. Sean was responsible for 

choosing the plate material and its thickness whilst also figuring out how to colour it black. We 

had success with aluminium in the previous prototypes so he decided to continue with this 

material choice. However, to keep the thermal mass to a minimum, a thin plate was required. In 

order to make as much of the inside of the chamber black, the cold plate would need to be the 

same colour. Sean identified two different methods for colouring the plate, using paint or 

buying anodised aluminium. Painting the plate would be inexpensive however the paint would 

likely crack due to the low temperatures and presence of alcohol so would have to be replaced 

frequently. Anodising the plate, on the other hand, would maintain its colour indefinitely but 

comes at an added cost. As a group, we decided to use black anodised aluminium for its 

prolonged life span and durability. Finally, Sean needed to find a balance between the strength 

of the plate and its thickness. He explained that in order to reach the lowest temperature 

possible we would need to keep the thermal mass to a minimum. After testing with aluminium, 

we already had and searching for availability online, He decided upon using 1.5mm thick 

anodised aluminium sheet. 

The final consideration we needed to take was what type of glues or sealants we planned on 

using. Michael was responsible for this and set out researching alcohol resistance. In order to 

create a water tight seal, we would have to use some form of sealant. For our use case, it 

needed to be completely clear, alcohol resistant, flexible, able to withstand sub-zero 

temperatures and able to stick to glass, plastic and metal. He found that common silicone 

sealant had low chemical reactivity, sticks well to the materials we intended to use and 

maintained these properties over a temperature range of -100°C to 250°C [6]. For situations 

when a strong bond is required, Michael found that Epoxy was resistant to alcohol however its 

strength was compromised at low temperatures so it would not be recommended around the 

cold plate. 
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Construction of the cloud chamber: 

Finally, in late October 2016, we began progress on fabricating the cloud chamber. In order to 

make sure that the project kept its momentum and was completed in a timely manner, we set 

ourselves weekly objectives and split the roles between the three of us. 

Our final design was as follows: 

We wanted to implement a vapour barrier to increase the area of cold air above the cold plate 

as it would be difficult to cool the large volume of air in the chamber. We also decided not to 

implement a water reservoir and radiator to reduce weight. Besides from this, the design stayed 

true to the original version. Now we are in a position to begin fabricating the cloud chamber. 

We gave each member of the team a different part to work on as we believed that multiple 

people working on individual jobs is more efficient and successful than one person completing it 

independently.  
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1. Modification of the fish tank 

Our chosen fish tank had black plastic feet and support material on the bottom, however for our 

application the tank would be mounted upside down so this needed to be removed. The lid of 

the fish tank was removed and Sean used a knife to remove the excess sealant to allow him to 

remove the glass panel. He was then left with a rectangular glass housing with no base or lid. 

We could then later modify this and reuse the excess glass as a lid to allow easy access to the 

inside of the chamber.  

 

2. Cutting aluminium and HDPE 

Happy with the intended layout of the peltiers on the 

aluminium plate and its final dimensions, Michael was 

tasked with cutting it to size. He marked out the area to be 

cut and made sure that the peltiers were going to fit inside 

and then used a hacksaw to carefully cut it out. He then 

used a file to remove any sharp edges left from the cutting 

process. For the HDPE sheet, He first needed to find the 

internal dimensions of the fish tank. To ensure his measurements were correct he cut out a 

cardboard template as a test so that we didn’t waste any material or time. He then used a jig 

saw to cut the outline of the sheet. Next, a hole needed to be cut out of the middle of the HDPE 

to accommodate the peltiers and water blocks. In order for the aluminium plate to be secured to 

the sheet, a 1cm overhang on each side was used so the dimensions of the hole to be cut were 

140mm x 140mm. He cut this hole again using a drill and jig saw. 
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3. Modification of power supply 

I was responsible for modifying the power supply so 

that it was ready for use with the peltiers. I used a 

computer ATX power supply due to its affordable 

cost and high level of online documentation. Firstly, 

in order for the power supply to operate, the green 

‘PS_ON’ wire needs to be connected to any of the 

black ‘COM’ wires [7]. This would turn pm the power 

supply without it needing to being connected to a 

motherboard. 

I was going to run the peltiers at either 5 volts or 12 volts which are represented by red or 

yellow wires respectively.  I then removed all the wires on the power supply which I would not 

be using to reduce weight and possible 

confusion during final assembly. I cut the 

connectors off each of the cables and 

used terminal blocks to group wires of 

similar voltages together. The terminal 

blocks allow you to easily connect and 

disconnect wires with just the use of a 

screwdriver. This would help me later on 

when we come to wire up the cloud 

chamber. Due to the power supply 

utilising a common ground, it did not 

matter which black wire I used for each 

connection. This made it much easier to 

group wires together. Finally, I used zip 

ties to bundle together any flying wires 

and make the overall package much neater. Not only is this aesthetically pleasing, it is also much 

safer and makes the wires more manageable. 
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4. Combining the peltiers to the aluminium plate 

Next, we needed a way to secure the peltiers to 

each other and to both the aluminium plate and 

the water blocks. Sean was assigned to this 

challenge and he quickly found online a product 

that combined both thermal paste and epoxy 

resin. This would allow him to glue all of the 

pieces together without the need for any other 

supporting structure. The product information 

stated that the adhesive was able to be used at 

temperatures of “- 40°C to >150°C” which was just 

enough for what we intended to do. After 

securing everything together, Sean decided to conduct a test to see if everything functioned as 

expected. However - during the experiment - the thermal adhesive broke off as the plate began 

to cool down. Confused by this, 

Sean went into the online 

product information for the 

product and found that its 

bond strength is slightly 

weakened at temperatures 

below 0°C due to crystallisation. 

Due to this, we would now 

need to find a new method of 

combining the peltiers to the 

water blocks and aluminium 

sheet. This also meant that we 

lost some time which pushed 

our initial project plan back by one week. As a group, we decided upon using a 3D printed 

retention plate and screws passing through to the cold plate to sandwich everything together 

securely. I was tasked with the design of this part. 
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5. Retention plate 

First I needed to decide how the retention plate was going to hold the water blocks to the 

peltiers and then to the cold plate. After discussing this issue as a group, we decided that the 

water blocks would sit into cavities in the retention plate to keep them square to each other and 

then the peltiers would be held against the cold plate with the pressure from screws that would 

pass through the whole assembly. I then used a CAD 

software package called ‘3D Builder’ to design the 

retention plate as it could export files that were 

compatible with our school’s 3D printer. 

I started by using the external dimensions of the cold 

plate to dictate the size of the retention plate. I did this 

so that they should theoretically line up perfectly with 

each other. I then used callipers to accurately measure the dimensions of the water block. In 

doing this I found that they are actually 410mm x 400mm rather than 400mm x 400mm. I then 

recreated the water blocks in the software and 

subtracted their outline from the retention bracket. I 

then inserted holes around the perimeter for the 

threaded rod to pass through. I decided to use an M4 

rod as it would be able to fit in the 1cm overhang 

around the cold plate. 

After printing it out, I then needed to modify the cold plate and the HDPE sheet to accept the 

new design. This involved precisely drilling holes through both so that they lined up perfectly 

with the retention plate underneath. I then purchased an M4 threaded rod and some lock nuts 

and washers so that I could start assembly. Next, I cut 

the rod to length so that it would be able to pass 

through all the different materials with some extra 

left over. Next, I created a water tight O-ring around 

the opening so that when the cold plate was secured 

against it, the alcohol would not be able to pass 

through. I did this by applying silicone sealant 

around the edge and let it dry until it formed a 
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rubbery texture. Then I could apply thermal paste to the peltiers and the water blocks and 

secure everything together with wing nuts and washers. (see picture below) 

 

 

 

6. Fitting HDPE assembly into glass housing 

Now that the cold plate and cooling equipment were secured to the HDPE sheet, I needed to 

mount this assembly within the newly modified 

fish tank. I decided to use a combination of 

epoxy and silicone sealant to achieve this. First I 

mixed the epoxy and ran a bead of it along the 

inside edge of the fish tank. I then lowered the 

whole assembly on top of the epoxy and 

applied pressure until it set. Even though the 

epoxy should provide a waterproof seal, there 

was a slight gap around the perimeter of the 

HDPE sheet, so I decided to also add a bead of 

silicone to ensure a complete seal. To make sure 

there were no leaks, I poured water into the 

tank to see if any could find a way through. Once happy it was leak free, we could then move 

on to the vapour barrier. 
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7. Vapour barrier 

In order to keep the air above the cold plate as cool as 

possible, we needed to implement a vapour barrier to 

lower the volume. If we wanted to cool all the air in the 

chamber, it would take an extremely long time and would 

easily be affected by the temperature of the glass and its 

surroundings. Therefore, Michael designed a vapour 

barrier which could then be 3D printed and secured into 

the chamber. 

 First, he needed to make sure that the material in which he would print is resistant to isopropyl 

alcohol. After researching online, he found chemical compatibility tables which suggested that 

ABS was resistant to Isopropyl alcohol [8]. So, he designed using 3D builder a vapour barrier 

that would be able to sit around the perimeter of the cold plate. He added holes on all four sides 

that would allow any excess alcohol to drain off the surface of the plate. After printing, he 

secured it to the HDPE sheet using silicone sealant. He chose this over the epoxy due to the 

barrier being close to the cold plate so it would need to withstand the low temperature. 
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8. Insulation 

After fitting the vapour barrier, as a group we felt that we were in a position to conduct the first 

temperature test. During the test, we soon found that although the cold plate was falling in 

temperature, it was not quite reaching the required -26°C. After consolidating as a group, we 

concluded that it must be due to a lack of insulation between the water blocks and the cold 

plate. When the system was in operation, the heat from the water blocks would rise and begin 

to warm up the cold plate, limiting its cooling ability (see diagram below). 

Sean was assigned the task of finding suitable insulation and fitting it to the cooling system. He 

found a material called ‘Insulfrax®’ which was easy to cut, thin and able to withstand 

temperatures up to 1200°C [9]. Sean disassembled the cooling unit and filled any available space 

between the cold plate and the water blocks with this insulation. The insulation was able to be 

cut with scissors so we could shape it to our exact needs. 

Thankfully, our next test revealed much better temperatures within the normal operating range. 
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9. Connecting power supply and final checks 

The final stage of assembly was to wire up the power supply and connect everything together. 

Michael stripped the wires from the peltiers and attached them using the pre-connected 

terminal blocks to the power supply. The peltiers on the top ran at 5 volts so were attached to 

the red wires, whilst the ones at the bottom required 12 volts which was provided along the 

yellow wires. Due to the power supply using a common ground, they could all be attached to 

any corresponding black wire. This made wiring them together fairly simple. After double 

checking the wiring and the water pipes, we were finally ready to turn it on for the first time. 

Testing the cloud chamber: 

Due to a lack of time caused by issues with the thermal cement, we were unable to make a 

polished version of the alcohol reservoir and had to settle with our prototype. This consisted of a 

plastic tube which was 

capped either end with the 

tops of plastic bottles. The 

top of the tube was then 

hollowed out to allow for 

the alcohol to evaporate 

easily. The bottle tops would 

also allow for the user to 

empty the alcohol back into 

its original container after 

each use. Whilst fabricating 

the prototype we started to reconsider ways of recirculating the alcohol. We came up with the 

idea to use a wick to carry condensed alcohol from the bottom of the chamber back up to the 

reservoir. This would enable the cloud chamber to operate for extended periods of time without 

having to replenish the alcohol. 

We were now in a position to be able to turn it on as a finished product. In order to operate the 

cloud chamber, the user first has to connect one of the pipes to the end of a tap and the other 

needs to be placed in a drain. They should then turn on the tap and see if water flows through 

the system and out the other end. If this happens, they can then plug in the power supply and 
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turn the device on. Alcohol should then be poured into the reservoir so that it is filled half way. 

After sealing the lid the device should then begin to operate. When the user is finished using the 

cloud chamber, they should just follow these steps in reverse and remove the reservoir and 

empty the remaining alcohol back into its original container. There will be alcohol remaining on 

the inside of the chamber so this should be allowed to evaporate off in a well-ventilated area. 

For operation, we used a thoriated welding rod which was a known alpha emitter and 

positioned it on top of the cold plate. After turning on the power supply, it took a few minutes 

for the plate to reach the required temperature and then traces began to appear (See pictures 

below).  
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Conclusion: 

Overall I am extremely happy with how the project turned out. We achieved everything we set 

out to achieve and were able to produce a fully functioning cloud chamber to replace the 

outdated one in our Physics department. In the near future, we intend to use the cloud chamber 

to teach the AS students about Radioactivity.  

 In order to determine the success of our project, we produced a specification for an ideal device 

to see if ours had met the requirements. A good classroom cloud chamber must: 

• Run off electricity 

• Be visible from all angles to allow easy use within the classroom 

• Be easy to operate 

• Have a full unit cost of less than £200 

• Be able to be opened to allow a radioactive source to be placed within the chamber 

• Use parts which are easy to source 

• Be no larger than an A3 piece of paper so that it will fit on all desks within the school 

We were pleased to find that our cloud chamber fell in line with our specification and met all of 

the points. As we used peltiers instead of dry ice as our cooling method, the device runs off only 

electricity and water which are both cheaper than dry ice. Because of the use of a fish tank, the 

cold plate is visible from all angles which is ideal for a classroom environment.  After totalling up 

all of our costs, we found that the final unit price came to £140.29. Other competing cloud 

chambers which use similar principles sell for hundreds of pounds more [10]. This also allows for 

easy access inside for replacing the alcohol or radioactive source. The final product also 

managed to have a footprint smaller than an A3 piece of paper which allows it to be used 

anywhere in the building. 

If I were to do this project again, there are several things I would like to change. Firstly, I would 

reduce the volume of the cloud chamber with the hope that it would reduce the time taken to 

reach the required temperature. As well as this, I would also like to implement a real-time 

temperature sensor so that the user would be able to monitor its performance and can see its 

status more clearly. This is because when the alcohol condenses onto the plate, it is impossible 

to estimate the temperature of the plate as all visual cues, like frost, disappear when alcohol is 
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present. Finally, I would like to add a radiator and internal water cooling loop so that the user 

would not have to rely on a sink to operate the cloud chamber. This improvement would add to 

the overall size and weight of the device, but in hindsight, I believe it would be a welcome 

addition. 

In completing this project, I have learned the importance of working in a team and how good 

communication leads to success. With it being a group project, it was vital that we all knew 

what progress each other had made so that we did not repeat or forget anything. We ensured 

this by having a weekly review where we could talk to each other about what we had achieved 

and then plan for the weeks ahead. As well as this, I came to understand the importance of 

research when undertaking a complex project such as this one. If it were not for all of our 

prototypes and tests, this project would have taken significantly longer as the number of 

unknowns would have increased dramatically. For example, if we had not discovered the issue 

with the thermal cement when we did, correcting it at a later date would have been much more 

difficult.  

This project also highlighted to me my own strengths and weaknesses. I realised that I found it 

hard to document my results consistently throughout the project as I easily found myself getting 

carried away by any recent progress without taking pictures or writing notes. However, I also 

discovered my ability to work well as a team member. This was the first time I had worked in a 

group for a project over this large of a time scale and I found the whole experience highly 

rewarding and enjoyable. 

 

By David Callow 
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