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Building a Solar Water Heater 
 
This project was constructed by Justin Rocco, a student at Liceo M.A.Vassalli, 
Qormi. 
 

Initial Observation 
 
I wanted to build a solar water heater because I 
wanted to find out how the energy of the sun can 
be used. One way of using this energy is by using 
a solar water heater and so  I decided to build one 
that works and heats water . In the Physics lab, 
the teacher also mentioned solar water heaters in 
the topic ‘Energy’ and I became more interested 
and started to search more about the topic. 
 

Purpose of the study  
 

In my project I want to find out more about these 
questions 
 
Questions. 
 

1. Is it possible to build a solar water heater? 
2. What is the highest temperature it can reach? 
3. What factors do affect the temperature of the water? 

 
In the project I want to learn more about how the solar water heater is made 
up and how it can be improved. 
 

My Hypothesis  
 
From my initial research, I think that: 
  
1. I believe I can build a solar water heater, using these materials: 
 
Wood, Copper Pipe, Rubber Pipe, Jubilee clips, Geblo, Geblo Chippings, 
Plastic Tank, Metal Tank, Tap & Other Fittings, Glass 
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2. I believe the Solar Water Heater can reach the 

temperature of 30°C - 40°C in the sunlight. In winter 
there are not so many hours of sun so it will be 
difficult to heat a large amount of water. 

 
3. The amount of sun will certainly affect the 

temperature of the water but the design will also 
effect. But the materials used in the project and why these are used will 
also make a difference. 

 

What are solar water heaters? 
 
Solar energy can be captured for use in a home in several ways. The hot 
water created by a solar system can be used for domestic hot water or space 
heating.  

The fundamental requirement for a solar system is to have a sunny location 
where the solar collectors can be located.  

The collectors should have full sun from 9 AM to 3 PM.  

The collectors should face south at approximately the same angle as 
our latitude (30 degrees).  

Collectors can be oriented as much as 30 degrees off of south and still 
function well. Similarly, the slope of the collectors can vary by plus or 
minus 15 degrees without significantly harming the performance of the 
system. My model is an Active Solar Water Heater. 

There are five major components in an active solar water heating systems:  

� Collector(s) to capture solar energy.  
� Circulation system to move a fluid between the collectors to a storage 

tank  
� Storage tank  
� Backup heating system (not in my project) 
� Control system to regulate the overall system 

operation (not in my project)  
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My solar water heater is a direct system where the water that will be used as 
domestic hot water is circulated directly into the collectors from the storage 
tank (typically a hot water heater which will back up the solar heating).  

There are two types of direct systems - draindown and recirculating. In both 
systems, a controller will activate a pump when the temperature in the 
collectors is higher than the temperature in the storage tank.  

The draindown system includes a valve that will purge the water in the 
collectors when the outdoor temperature reaches 38 degrees. When the 
temperature is higher than 38 degrees and the collectors are hotter than the 
storage tank, the valve allows the system collectors to refill and the heating 
operation resumes.  

The recirculating system will pump heated water from the storage tank 
through the collectors when the temperature drops to 38 degrees.  

Designing The Solar water Heater 
 
 
Materials used: 

• Wood 
• Copper Pipe 
• Rubber Pipe 
• Jubilee clips 
• Geblo 
• Geblo Chipping 
• Plastic Tank 
• Metal Tank 
• Tap & Other Fittings 
• Black (matt) Paint 
• Glass 
• Silicone and gun 
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The solar water heater was build up using the following steps: 

1. I first build up a wooden box and painted it black. My father helped in 
cutting the wood and joining the parts. I tried to make the surface as 
smooth as possible to avoid any pointed wooden parts. 

 
2.  I sprayed the wooden box with black (matt) paint both form the inside 

and form the outside and allowed the paint to dry for one day. I used a 
mask when spraying. 

 
3. I made the tank by punching two 

holes in the small plastic tank and 
connected the copper fittings with 
silicone. My father helped me in 
fitting the parts. 

 
4. The lid of the small tank was also 

sealed with silicone and it was fitted 
in the larger tank (see diagram). 

 
5. I painted the tank with black (matt) 

paint and allowed it to dry. 
 
6. The tanks was filled with gablo 

chippings and the lid was closed. 
 
7.  I painted the copper pipe with black 

(matt) paint and allowed them to dry 
for some time and in the same time I 
drilled holes in the wooden box. 

 
8. I rounded the copper pipe in the wooden box in the form of a zig-zag so 

that these cover the larger area as possible in the box and fitted the 
copper in the holes (see diagram below).  

 
 
 
 
 
 

Inside the tank 
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The solar panel 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9. I placed the gablo sheet at the back of the solar panel and sealed it. 
 
10. Place the sheet of glass over the solar panel. Use the clips to support the 

glass. 
 
11. I fitted the pipes from the tank to the solar panel so that the pipes at the 

bottom of the tank go to the bottom of the panel and from the top of the 
tank go to the top of the panel (See diagram below). 
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   The final Solar Water Heater 
(Tank + Panel + stand +fittings) 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
12. I made a stand for the water tank & painted it with black (matt) paint. 

The stand has to support the panel at an angle of about 45o. 
 
13.  I fixed all the accessories & the Solar Water Heater was ready. 
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The Physics I used in the 
project 
 
Most of the part I used in the design of the 
solar panel were done because these make 
the water in the pipes get hotter. The various 
factors in the design are: 
 
1.  Black surfaces are better absorbers of heat radiation than shiny or light 

coloured surfaces. The solar panel works better if as much heat as 
possible is absorbed. 

 
2. The insulator ( eg. gablo ) reduces the heat escaping from the copper 

pipes. The insulator in tank reduces heat losses from the tank. 
 

3. The greenhouse effect ; the electromagnetic waves emitted by the copper 
pipes are of much longer wavelength than those waves arriving from the 
Sun. Electromagnetic waves having longer wavelength are not 
transmitted by the glass. The temperature inside keeps increasing. 

 
 
4. The frame was also by using an insulator. The frame was made of wood 

which is an insulator. Heat losses are avoided from the sides of the panel. 
 
5.  The conductor. The pipes are made of copper since copper is a very 

good conductor of heat. In this way water is heated easily.  
 
6. The water in the pipes flows by convection because hot water in the pipes 

heats up becomes less dense and rises up to the tank. 
 
7. The inclination at which the solar panel is placed depends on the purpose 

and season for maximum hot water usage. Since the sun is in a lower 
position in winter, an angle of 60o to the horizontal is adequate. For 
summer the angle should decrease to 30o. For an average value fotr the 
whole year, 45o could be used. 

 
8. The water inlet in the tank is connected to the bottom of the tank since 

cold water is more dense and would stay down.  
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 Trying out the project 
  
My teacher and I planned to let the solar water heater for a day in the sun 
and every hour measure the temperature of the water by taking a sample of 
the water. However I found may problems in doing this: 
 
1. The weather in February and March was not so clear with a many cloudy 

days. The experiment would have been effected by this. So the day of the 
experiment had to be postponed from day to day. 

 
2. When the final day arrived and my teacher and I tried to fill the tank, we 

found that there was a leakage of water from the tank. (See below for 
photo of tank). The leakage was in the inside tank. 

 
 
 
 
 

 

 

 

 

 

 

 

 

3. The experiment could not be performed because I had no time to reaper  
the leakage of water an take readings because the tank had to be left to 
dry our clean the gublo, seal again the small tank inside and find another 
sunny day. 
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4. My teacher told me that we can try to reaper the tank after the exhibition 
and try out to find out how it works.  

 Conclusions 
Although I would have wanted to take 
some results with the project, I am still 
happy that I managed to complete the 
model. After the exhibition I want to 
take readings with the of the solar water 
heater to check  if my ideas were 
correct. I need to reaper the leak with 
some silicone and leave it to become 
dry. 

When talking with my teacher about 
the project we discussed how it can be 
improved.  

1. We noticed that the pipe to fill the tank was to thin to connect to the 
tap. It could be changed. 

  

2. A anti-reflective glass could be used to increase the temperature of the 
water. 

 

3. Thicker insulation could be used at the back of the panel. 

 

4. The stand could be connected to the solar panel so that it is more 
stable. 

From this project I not only learnt many new things about how to build a 
solar panel but also I managed to construct it. I also learnt that experiments 
not always work but may things can go wrong and effect your project!   
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