
Grade 11A Science Related Reading/Physics 
 

1 
 

 
 
 
 

 
PRE  READING  TASK 

1.How  do you think people  heated water hundreds of years ago or make water 
heaters when there was no  electricity  and gasoline ? 
 
 
 
 
 
 
 
 
 
 
 

 
 
2. Does heating your water from means other than electricity benefit the 
environment? Why or why not? 
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Have you ever turned on the outdoor water tap 

ReadingText-  SOLAR  WATER  HEATERS 

expecting cold water to come out but got hot water 
instead? You have just experienced a solar water 
heater.  
 
Solar water heaters can be as simple as a garden hose 
left in the sun or as complex as multiple glass-plated 
solar collectors filled with a fluid. Simple or complex, 
solar water heaters are an inexpensive way for home 
and business owners to lower the cost of heating their water by replacing the 
cost of gas or electricity usually used to heat water with free energy from the 
sun (solar energy). 
 

The basic passive water heater consists of a water tank that has been painted 
black and placed in a well-insulated box that has glass or plastic on one side. 
This set up allows the sun’s rays to heat the tank. This type of system is often 
called a “bread box” or batch heater. It allows cold water to flow in from the 
bottom and hot water to flow out of the top. Water from the system is then 
transferred to a standard water heater. The water is then stored where your 
thermostat can determine if the water is already hot enough for 
use. If the water is not hot enough, additional heat is added to 
increase the water temperature. 

TYPES  OF  SOLAR  WATER  HEATING  SYSTEMS 

 
Active solar water heaters are more efficient than passive solar 
water heaters.  But they also require more equipment like 
collectors, sensors, pumps and controllers. 
Active systems are : direct and indirect. Direct systems heat 
water in the collectors.  
 
Indirect systems do not heat the household water, but instead 
they use another fluid. After the fluid is heated in the collectors, it travels 
through a heat exchanger, where the heat it contains is transferred to the 
household water. 
 
While direct systems are more efficient than indirect, they require more 
maintenance and could develop a problem called scaling. 
 
Scaling is a build- up of mineral deposits that can clog the smaller pipes so that 
water cannot flow through them. Also, all water from inside the pipes may need 
to be drained in an active system. This is to prevent damage to the pipes or 
system from freezing or overheating.  
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A flat solar collector is a very simple machine. It consists of an insulated 
rectangular box. It contains a metal plate (usually copper) that has been 

SOLAR    COLLECTORS 

painted black, with a pipe at each end (called headers) that are connected to 
small tubes (called risers) also made from pipe. Water flows from the header into 
the risers. Water is first heated in the risers and then returns to the storage tank
The entire box is covered with a special glass that is hail resistant. The entire box 
is then installed, usually on the roof of a building, and tilted so it can capture as 
much sunlight as possible. 

. 

 

Whether you use a direct or indirect solar water heater, a large storage tank will 
be needed. Solar water storage tanks look similar to standard water heater 
tanks. But they are very well insulated to save the heat gained by the collectors. 
Water is usually transferred from the solar water storage tank to a standard 
water heater tank. Solar water heaters can heat water to a temperature that is 
much higher than needed in the home. Therefore, special valves, called 
tempering or mixing valves, are recommended to control the water temperature. 
The special valve can be set to the desired temperature, such as 120 degrees 
Fahrenheit. If the solar heated water is too hot, it mixes cold water with the 
hot water before it reaches the faucet. 

STORAGE   TANKS 

 

Solar water heating systems can range in price from $800 for a simple water 
heater to $3,500 for a professionally made system. Conventional water heaters 
typically cost less than $1,000 when installed. You can get the most 

GETTING  MORE  FROM  YOUR  SYSTEM 

out of your solar water heater by installing low flow showerheads and aerators 
on all faucets.  
This is an affordable way to conserve water and reduce hot water use as well.  
 
Do you realize that the time of day when you use water could greatly affect how 
well a solar system works? For instance, after you are done with your normal 
morning water needs like showering, you could wait until noon to do laundry. 
This gives the solar water heater time to heat up more water that can be used in 
the afternoon.  
Solar water heaters can provide half or more of the hot water needs in the 
average home. Simple or complex, solar water heater systems save money 
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ACTIVITY-1 
Answer  the  following  questions  based  on  the  reading   passage 
Multiple Choice Questions 
1. A solar water heater can be: 
a) a passive system   b) an active system   
c) a money saver    d) answers a, b, and c 
 
2. A solar water heater collector often is covered with: 
a) a copper sheet    b) special glass 
c) a large drain    d) none of the answers 
 
3. A solar water heater system must have: 
a) wind turbines    b) PV cells 
c) a storage tank    d) gas 
 
4. Using solar energy has value because: 
a) solar energy does not pollute the environment b) solar energy saves money 
c) solar energy is not “used up”       d) answers a, b, and c 
 
5. The color black: 
a) reflects the wavelength of all colors  b) absorbs the wavelength of all colors 
c) should be used to keep cool   d) is rarely used 
 
6. Use of solar energy is demonstrated by: 
a) a passive solar water heater   b) clothes drying in the sun 
c) answers a and b     d) a gas engine 
 
7. A solar collector has the following: 
a) dark surfaces inside    b) a turbine 
c) convection currents    d) biomass 
 
8. As a homeowner in the future you would: 
a) never try using a solar water heater   
b) encourage everyone to use a solar water heater 
c) plan to use only fossil fuels to heat water d) not worry about energy resources 
 
9. What is one major difference between a passive solar system and an active 
solar system? 
 
Passive Solar  System     Active Solar System 
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10. What is the purpose of a storage tank? 
 
_________________________________________________________________
_________________________________________________________________
_________________________________________________________________ 
 
11.What are the ways that you can conserve your solar heated water 
 
_________________________________________________________________
_________________________________________________________________
_________________________________________________________________ 
 
12.How is a direct, active solar system different from an indirect, active solar 
system? 
Direct  Active Solar  System   Indirect  Active Solar System 
 
 
 
 
 
 
 
13. Which type of solar water heating system would you install at your home? 
Why? 
 
_________________________________________________________________
_________________________________________________________________
_________________________________________________________________ 
 
ACTIVITY-2 
1-CHOOSE THE CORRECT ANSWER  FROM THE OPTIONS GIVEN 
 
Insulator Fahrenheit       Conductor     Temperature   Heat 
Kinetic  Solar heater 
 
1)____________ is a measure of the amount of energy transferred 
between objects  
 
2)The measure we use to quantify the sensations of hot and cold 
___________ 
 
3)Something that prevents the flow of heat___________  
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4)Something that creates of conducts heat _____________ 
 
5)The English System of Measurement  _____________ 
 
6)Moving Energy______________  
 
7)A ___________can supply needed hot water without using up 
available fuel. 
 
 
ACTIVITY 3 -STATE WHICH OF THE FOLLOWING SENTENCES ARE TRUE 
OR FALSE 
 
1)Black-painted surfaces exposed to the sun will get hotter than those of any 
other color.    _________ 
 
2) A  storage tank  holds the  water  for the system. __________ 
 
3)The heater, assuming access to the right equipment, is  difficult to build. 
_________ 
 
4)The black metal plate is called an emitter.   ___________ 
 
5)A Solar water heater is an loss and is harmful for the environment – and your 
energy bills  _______ 
 
6)Solar water heaters use thermal panels to collect heat from the sun's rays 
__________ 
 
7)A  heat-absorbing collector is like an envelope made of metal sheets 
________ 
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ACTIVITY-4 
 
1-CLASSIFY THE FOLLOWING POINTS INTO ADVANTAGES AND 
DISADVANTAGES 
 

• Students introduced to solar technology and its potential are familiarized 
with energy-conserving, non-polluting technologies. 
Heats water only on sunny days 

• Building a solar water heater can be a good project for a school class 
• Easy to build and operate 
• Provides heated water 60 [degrees]C (140 [degrees]F) within a two-hour 

period. 
Portable. 

• No fuel costs. 
• Does not operate at night. 
• Has to be filled manually. 

Life expectancy of two years. 
Heat from the sun's rays is easily captured.  

• It provides a working demonstration of the principles of solar technology 
 
 
ADVANTAGES       DISADVANTAGES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Grade 11A Science Related Reading/Physics 
 

8 
 

 
 
ACTIVITY 5 
 
POST  READING  TASK 

 
 

Solar Water  
Heater 

Form 4 Physics 
M.V.A.A. 

Solar Water  
Heater 

Form 4 Physics 
M.V.A.A. 
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