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Abstract 

Heat is harvested by transferring from the front and back of a solar panel to copper tubing which 

has water flowing through at constant rate. The purpose of this research is to create a dual-

purpose solar water heater and electric generation that can simultaneously produce hot water and 

generate electricity that is stored in a 12V rechargeable battery. Water passed through the copper 

tubing was heated and when exited, the temperature of the water was noticeably hotter than the 

initial entry temperature. To make it more purposeful, a rechargeable battery was simultaneously 

charged by the solar panel during the day. To make the overall solar panel reach its highest 

efficiency, the researcher attached two light reflectors to give the solar panel a boost in gathering 

solar energy and heating water faster and hotter. This was tested at 5-, 10-, 12-, and 15-minutes 

intervals for 3 hours for three trials to see how hot the water would get by going through the 

copper tubing.  Electricity generated was also measured in DC (direct current) volts and amperes 

Based on the results of the study, the mornings for 12 minutes wait, the dual solar panel 

was able to heat up water passing through the copper tubing as high as 20.9 ºC (69.6 ºF), with a 

delta_T temperature rise of 5.6 ºC (42 ºF) over the temperature of the incoming water. The 

conclusion was accepted.  

Introduction 

Dual-Purpose Solar Water Heater and Electric Generation 

The very first practical solar cell to be created was by Russel Ohl in 1954. Solar cells are also 

known as PV (Photo Voltaic) cells.  The Solar Panel [ref.1] is an array of solar cells used for 

many different applications such as power systems, remote sensing, and solar electric systems.  
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The solar panel in this project consists of a 4x9 matrix of 36 solar cells. A solar cell, in its 

simplest form, is a two-layer electric diode [ref.2]. Each layer is primarily the chemical element 

silicon doped with trace amounts of neighboring chemical elements such as phosphorus and 

boron.  Light (photons) from the sun causes electrons (electricity) to flow from the sun-facing 

layer, through an electric circuit, to the shaded (back) diode layer. These electrons then migrate 

back to the two-layer diode's top sun-facing layer to continually repeat their journey as long as 

sunlight falls upon the solar panel. 

The outer layer of each two-layer solar cell absorbs the photons, which starts the electric current 

flowing. The energy released from photons hitting the solar panel's surface bumps electrons out 

of their atomic orbit. Therefore, they get released into the electrical field generated by the solar 

cell. From there, these free electrons flow in a direct (DC) current from the top sun-facing layer, 

through an electric circuit, to the back layer of the solar cell and then return to the top layer, and 

this process is called the Photovoltaic Effect.  In this project, the solar panel's electricity is stored 

in a 12V rechargeable battery and can be used later or preferred time to use. 

            Solar water heating [ref.3] is when the sun heats the water with infrared radiation instead 

of generating electricity with the Photovoltaic Effect.  Nowadays, solar water heaters are 

designed in a wide variety of ways. It could be Batch collectors, Flat-plate collectors, and 

Evacuated tube collectors. There are also circulation systems used: direct, Closed-loop, Active or 

Force-circulation, and Passive. In this case, a heat-conduction system is used, meaning that the 

water goes through a solar collector (copper tubing), where it is heated by energy that first 

conducts (passes) through the solar panel. Then, the heated water is stored in an insulated tank or 

used directly. The purpose of this project is to see if it is possible to generate both electricity and 
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hot water from a dual-purpose solar panel during the winter. The method used is the Copper 

Tubing heat-conduction method.  

Research Question: 

Is it possible to generate electricity to recharge a battery and produce hot water using a Dual-

purpose solar panel during different times of day? 

Hypothesis: 

If I put the dual-purpose solar panel under the sun at different times of day, then I can generate 

electricity to store in the rechargeable battery and collect hot water from the heated solar panel. 

Variables: 

Independent: Dual-purpose solar panel, sun position. 

Dependent: Temperature of water, Charge of the battery, Maximum energy. 

Controlled: Room temperature water 

Materials: 

The following materials were used to build the Dual-Purpose Solar Panel. ALEKO® Solar Panel 

60 Watt, 19’ (5.8 meters) of soft copper tubing, Solar Charge Controller, Male/Female Solar 

Panel Cable, (2) Redwood 2x4’s, gate hinge for the rear leg of the support frame, (25) Wood 

screws, 2 heavy duty Toggle DPDT switches, 12 Volt rechargeable battery, Copper wiring, 1 

gallon water bag for a water supply, (2) Aluminum sheets, Clear Plexiglas®, Skill Saw®, drill, 1 

small ceramic cup, Small hinges for mirrors, Mastercoolinc  Infrared Thermometer with Laser, 

Multimeter – DC voltage and DC amperes, SLA (Sealed Lead Acid) battery, and 1 manual hand 

pump.  

Procedures: 
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A. Solar Panel Frame: 

1. Gather materials to build the wood frame for the solar panel.  

2. Measure around the solar panel with a measuring tape, the width is 24 3/4” (0.63 m) 

and cut two pieces of the redwood 2x4.  

3. Cut out the two font legs into 42” (1.07 m) from the Redwood 2x4. 

4. Attach the four pieces of Redwood around the solar panel and attach the legs. 

5. Cut another 42” (1.07 m) piece of Redwood and attach that to the back of the solar 

panel with a hinge screwed on.  

6. Next, Cut the Redwood to make a frame for the black copper tubing and attach that to 

the front of the solar panel. 

B. Placing Copper Tubing: 

1. Drill a 1cm diameter hole through the top and bottom cross-members of the wooden 

frame and place a ¼” soft copper tubing through. ¼” soft copper tubing was chosen 

because it is easy to form by hand and it is highly conductive to heat.  Originally, 3/8” 

soft copper tubing was chosen, but proved too difficult to work with, so a smaller 

diameter of ¼” was made the design choice. 

2. Attach the copper tubing in the back of the solar panel feeding out and attach a faucet 

to control the amount of water coming out.  

3. Attach the beginning copper tubing connecting the front copper tubing to the solar 

panel for the water bag.  

4. Attach the soft plastic tubing’s to another plastic tube to create two paths for the 

water to flow in. One for the water sampling and the other to circulate the warm water 

back into the bag.  
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5. Attach a hand pump to the end of the water bag and connect that pump to the 

beginning to the beginning of the copper tubing. 

C. Electrical Connections:  

1. Connect the male and female connectors to the red and black wiring coming from the 

solar panel. 

2. Then connect the wiring to the ALEKO solar charge controller.  

3. Connect the wiring to the DPDT switch. 

4. Then connect two wires, red and back, to the battery and to the DPDT switch to 

control the on and off switch for the battery and the solar panel.  

5. Measure the volts/ amperes of the solar panel and the battery.  

D. Reflectors: 

1. Cut two aluminum 24” sheets in width and 22” in length for the side mirrors. 

2. Attach the two aluminum sheets to the sides of the solar panel with three hinges on 

each side.  

3. Attach the clear Plexiglas to the back of the solar panel to protect the back copper 

tubing from getting too cold.  

E. Testing: 

1. Test the ambient/ initial temperature of the water before starting the project every 5 to 

15 mins.  

2. Place the water into the water bag and open the valves for the water to flow through 

and start to pump the water through the tubing. 

3. Set the time to 5 min, 10 mins or 15 mins and let the water circulate through the solar 

panel until the timer runs up. 
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4. Extract the water and take the temperature of the water, then place that water back 

into the bag and start the cycle again. 

5. Data collection roughly takes around 3 hours, for all time variables per trial, each 

testing in the evening, morning, and afternoon.  Record the data in a table with the 

time and temperature with volt, amperes, and watt changes. 

6. Repeat. 

Results: 

Table 1: Dual-Purpose Solar Panel – Trial 1 (Evening) 

 

 

 

 

 

Table 2: Dual-Purpose Solar Panel – Trial 2 (Morning) 

 

 

 

 

 

Table 3: Dual-Purpose Solar Panel – Trial 3 (Afternoon) 
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Table 4: Dual-Purpose Solar Panel – Water Heating Summary 

 

 

 

 

 

Figure 1: Dual-Purpose Solar Panel – Water Heating Summary  

 

 

 

 

 

 

 

 

Table 5: Dual-Purpose Solar Panel – Electrical Power Summary 
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Figure 2: Dual-Purpose Solar Panel – Electrical Power Summary 

 

Conclusion:  

The hypothesis states that placing a Dual-Purpose solar panel under the sun would generate 

electricity to recharge a rechargeable battery and heat the water passing through the solar panel 

at different times of day was accepted. The Water Heating Summary and Electrical Power 

Summary data demonstrates that the solar panel generated heat and electricity during the 

experiment. The Electrical Power Summary showed minimal change over the additional minutes 

and the time of day. In comparison, the afternoon time created the most watts at the end of the 15 

minutes compared to the evening trial. The Water Heating Summary showed that the trial's 
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evening time showed an increasing difference in the initial temperature and the max T_outlet 

temperature. The morning trial had the most considerable temperature in all trials, but the 

evening trial had enormous Delta_T temperature changes. This experiment demonstrates that this 

project will have the possibility to recharge and heat water using the sun. 
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