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Introduction:  With the limited supply of chemical energy sources (fossil fuels), people are always looking for Alternative Energy methods to heat their homes.  Using nature, as a free source of energy is an expected desired consequence, which can be one method to accomplish the conservation of chemical energy.  The sun's energy is one method that can be used to save chemical energy sources.  Buildings can be and are heated by the sun today.  One successful way to do this is to use the building itself as a heat collector and storage unit.  The heat from the sun can be moved around the building by using fans and pumps; this is known as an active system.  If no auxiliary source of energy is used to transfer heat within the building, the method is called passive system.  There may be some problems using a solar collector as a main source of heat.  These negative situations are usually expected undesired.  One example of expected undesired condition would be the weather condition, such as cloudy and rainy conditions, which would prevent a Solar Collector from producing a successful outcome. 





Design Brief:    


Design a solar collector that will resemble a house and will be able to absorb the suns rays using the north degree latitude of the Peekskill area.  You need to research the degrees of latitude on either the internet or using a map.  The roof of the solar house should have the angle equal to that of the latitude found plus 10 degrees to give the most exposure to the sun.  The interior of the Solar Collector should be insulated with ½ inch thick Styrofoam to absorb the heat from the Sun.  Radiators maybe used to help collect heat.  The radiators materials could be Styrofoam cup or egg cartons which is covered with aluminum.  The area that faces the Sun should be made from a clear plastic material.  The structure should collect the Sun’s rays that will store the highest temperature in Fahrenheit, and record the amount of heat your house stores.  Record the temperatures on the Temperature Record Sheet (see the back of this sheet). 





Specifications / Limitations:  


Size:  The living space should be between 250 cubic inches and 600 cubic inches.


Materials:  The following materials may be needed for developing the activity. Shoe Box, ½” Styrofoam, aluminum foil, paper, Styrofoam cups, clear plastic, egg cartons, and other material that absorb heat (usually black).


Time:  (Instructor assigns the due date)						


People: 						(2 - 3 people in a group Write Your Partners Name)


Information / Reference: Resources:  school library, public library, and the Technology lab.  You may also use the Internet as a resource.  Observation of Class lesson and Notes


Tools / Equipment:  Items needed: ruler, try-square, protractor, utility knife, hot glue gun, glue sticks, clear plastic. For testing purposes a thermometer will be used in the lab. Supplied by Instructor.


Planning: Sketches Your designed on the Lab sheet (item number 8).





Procedure:


Research  the latitude of the area in which we live


Sketch  your design


Gather your materials using as many recycled supplies as possible.


Design and construct your solar house.


Testing will be during your Technology Lab, using a Fahrenheit thermometer.


Complete the Lab sheet.


Submit your solar house, lab sheet and record sheet for a grade.
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Temperature Record Sheet
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Notes:


The Greek symbol Delta (�symbol 68 \f "UniversalMath1 BT" \s 12�D�) means change in.


When the symbol and T are discussed in a sentence you would say it as (Delta T)


�symbol 68 \f "UniversalMath1 BT" \s 12�D�T= Change in Temperature.  An example of �symbol 68 \f "UniversalMath1 BT" \s 12�D�T (inside a room is 75° F outside is 90° F).  The change of temperature or �symbol 68 \f "UniversalMath1 BT" \s 12�D�T = 15°F





To convert Celsius to Fahrenheit the formula to use is: °F = (°C X 1.8) + 32


To convert Fahrenheit to Celsius:  °C = (°F - 32) ÷ 1.8


Calculating Heat Energy - Heat is a form of energy; therefore, the solar collector will produce a certain amount of heat energy.  Heat energy can be found by using the following formula:


Q = MC �symbol 68 \f "UniversalMath1 BT" \s 12�D�T 


Q = Heat energy


M = Mass of the object measured in grams


C = Specific Heat of a substance is the number of calories that will cause a temperature change


�symbol 68 \f "UniversalMath1 BT" \s 12�D�T = Change in Temperature 


For this Activity use the following formula to convert Fahrenheit into Celsius:  °C = (°F - 32) ÷ 1.8





Part I: 	Record the change of temperature (�symbol 68 \f "UniversalMath1 BT" \s 12�D�T) for:


Temperature out doors:		°F		°C 


Laboratory air temperature:		°F		°C 





A.  Temperature at the beginning of heating cycle: 	A=		°F	A=		°C 


B.  Temperature at the end of heating cycle:		B=		°F	B=		°C


C.  Heating cycle �symbol 68 \f "UniversalMath1 BT" \s 12�D�T = (B minus A):			C=		°F	C=		°C


Part II:


Heating Cycle: 	Temperature at the beginning			°F			°C


8 minutes			°F			°C 


					16 minutes			°F			°C 


					24 minutes			°F			°C 


					32 minutes			°F			°C 


Part III: Determine the mass of the Solar Collector, use a triple beam balance scale.


�M=			grams
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1. Identify the problem  6pts.  - What do you have to do to solve the problem?  Write two sentences.


																																																																						





2. Information (Research)  6pts.- Include your resources.  Write TWO sentences.


    What is the North Degree Latitude for the Peekskill area?																					


    Where did you get your information?  Write the web site or reference source.																			 





3. Material -  6pts.  List materials used for your solar collector. 


 1.								4.						


 2. 								5.						 


 3. 								6.						 





4.  Below is the flow chart of a Basic System Model.  Fill in the three parts that best describes the Input, Process and Output of the Solar Collector- 6pts.  
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Calculation:  18pts.


Part A:  Calculation of Volume: 	


1.  What is the volume of your Solar Collector:  Use the formula  V = L x W x H.


2.   What is the volume of the solar collectors roof area? Use the formula  V =  L x ½ W x H.   


���











					      + 					  =




















�
Part B. Calculating Heat Energy: Use the following 


�formula.		16 pts.





1.   Q = MC �symbol 68 \f "UniversalMath1 BT" \s 12�D�T 


Q = Heat energy





M = 		grams





C = .24 J/g ((C (Specific Heat)





�symbol 68 \f "UniversalMath1 BT" \s 12�D�T = 	


Change in Temperature should be 


in Celsius 








6.  Ideas to solve the problem. 		6 pts 


Sketch your design in the area below.  Use PENCIL ONLY-


Label L x W x H.  Label the parts of the Solar Collector
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7.  What is a Solar Collector?  How does a solar collector work?  10pts. Write Two Sentence


																																																								


8.  What is passive solar heating system and how does it works?  10pts.  Write Two Sentence


																																																																						


9.  What is an active solar heating system and how does it work?  10pts.  Write Two Sentence


																																																								


10. Give two consequences of Solar Collector system.  6pts.


	Expected Desired					Expected Undesired


	1.							1.					


�	


�
Solar Collector


Project Evaluation Sheet





Student Name						


Date Due						 Date Submitted:			





Highest Amount Possible	Total 100 pts.		


Name of Problem 		Solar Collector	





The following criteria will be used to evaluate your Solar collector activity.





Degree Latitude =  						15 pts. -  		amount


Creativity Style						15 pts. -  		amount


Use of Thermal Material					15 pts. -  		amount


Location of Thermometer					5 pts. -  		amount


Radiation Collection Area 					15 pts. -  		amount


Temperature Spec. Hold 100 Degree F  for 3 minutes		15 pts. -  		amount


Completed Assembly on time					5 pts. -  		amount


Finish:  Neatness 						10 pts. -  		amount


Proper Identification (Students Name) 				5 pts. -  		amount


							Final Grade			





�
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         Input		    The Process		        Output


         Energy	           Type of Transducer	        Energy





		     








    





Use this area for your                       Calculation for # 1 


V= L X W X H





V=





V=





V=





Use this area for your Calculations for # 2


V= L X ½W X H





V=





V=





V=








Add the total of  each to give the Total Volume








   Use this area for your Calculation of Heat Energy 





  Q = MC �symbol 68 \f "UniversalMath1 BT" \s 12�D�T


  Q = 


  Q = 


  Q = 


  Show work below
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